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This 1s a fascinating and beautiful 


book based on the Disney True-Life 
Adventure film with the same title 


found in the extreme northern por ornithologist, and from the litera 


tions of Canada’s northland 5 is ture of Arctic avifauna, the author 
the area beyond the coast of th has broughe together material for 
Che author served as natural history 
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play a major part in this advencure 
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nerhaps because of the interesting 
I — PERCY A. MORRIS 
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more order into collection of such 
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safe to handle. and thrive in aptivits The book 
includes all the common amphibians of North 
lan specimen where to find them America deseribes their habits, life histories 
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cons supplement the text as aids to keep them as pets as well as preserve them as 
identification permanent study specimens 
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Fishing with Natural Insects 
By Alvah Peterson 
1956. kntomology Division 
University, Columbus 10 
page f Illustrated S¢ 


The author of this interesting and 


Columbus, Ohto 
Ohio Stat 
Ohio 176 


practical book for fishermen 1s Pro 


tessor oft Entomology at Ohio State 
University. He has long had a spe 
cial interest in the recognition and 
biology of immature stages of insects 
an area of entomology about which 


he has 


product of this research 


written extensively Asa by 
Protessot 
Peterson has naturally encountered 
the use of such insects as bait by 
fishermen, and this book ts,an angler’s 
guide to these Common insects. So 
far as we know there 1s no compar 
able volume, and it is interesting to 
contemplate the fact that use of this 
book by anglers 1s bound to mak« 
amateur entomologists out of many 
fishermen. Surprising, too, ts the 
long list of natural insect bait. The 
author describes and discusses these 
in popular terms with a rare com 
bination of insect information and 


piscatorial advice 
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By Edward Higbe New York. 195 
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index Foreword by Fairfield Osborn 
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After service as a soil Conservation 
ist and and after more 
than 25,000 miles of travel in field 
book 


dedicates it appreciatively to ‘th 


agronomist 


research, the author of this 
field technicians of the Soil Conserva 
tion Service and to the farmers of 
America’s Soil 


cricts 


Conservation Dis 


Here we have a significant 


consideration of the impact of agri 


culture our type of highly mechan 
ized) agriculture on our soil re 
In the first part of his book 
the author considers this impact as 
represented by the dictates of man 
itself The 


considers the 


source 


climate and the land 
book 


agriculture and the 


second part of thi 
situation that 


prevails in several general geograph 


ical areas, including the deserts and 


1 valleys, the west 
and th 


a book for the city 
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corn bel 


lweller whe 


dry plain 


should know more about agricultur 


and for the agriculturist who may 


scek to know the whole | uf 


How Life Began 
By Iya WW 1dler 
lohn Day ( mpany 


Paulin 


-TIO 


losely related are the answers to 
the questions of the nature of life and 
the origin of life Wi 
proximately 


but we are not vet sure 


know, aj 
when life began on 
earth how tt 
began Scientists are beginning to 
find clues to this mystery This 


wk Com 


know 


popularly presented littl 


| 


petently indicates what we 


and what we seck know, as 


as the promise of the fucuré 
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Garden City Books. 68 pages 
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plorer, divides this large-siz 
tifully and illustrated 
book, 
he deals with the sea and 


then he considers the life within th 


graphically 


into four major sections. First 


{Ss Watcrs 


sca; next he is concerned with the 


sea and its challenge to man; finally 


he treats with man’s challenge to 


the sea. In clear and concise text the 


reader 1s given a comprehensivi 


basic piceure of the sea and tts 


significance its. place in world 


cology 
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landt Manor, and Washington Irv 


N atu re IN p RINT ing 's cv oar at Williamsburg 


where built a city restoring the 
Colonial capital of Virginia; and 
in Many mMuscumMs In parks and else 
By HOWARD ZAHNISER where, millions of people know and 
will know the interest and delight 


of learning history and natural his 
tory by secing preserve 1, restored 
————-—— — | 


luplicat 


ul and 


or represented in minia 
Inheritance 


{ 

| Vi Ya models its very scenes an 
Secured and al p VTI ! } ) ni 1 me int ol cts How in thes d cad $s oO 
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Bequeathed Nancy Newhal lat and road building \ Mr. Rockefeller’s enterprise in phil 
———-—-—-—- inthropy would these preservation 
borest 1 irk thi oday ivhted KI ion restoration luplications, represen 

tations have been ac ymplish | but 
for his nol 


ontril utions? 


Wealth not personal 


He 1 ted writes Fairfield 
rin i prologu to this volum 
lusion that wealth was pet 
{ turned his thoughts and 
toward discovering way 
igh which the fruits of wealth 
Dn njoyed 
number of p opl 
Mr. Rock 
finding such 
most significant of all wi 
ry that h through per 
ould acquire what 


en an 


ritan 


California 


rmination the very wild 


if and through privat 
maki lt y Cully a comm 
¢ jul it 
oOmment 
had hoped ctuat d ark ad uninterrupted | i philanthropic glory 
ere people may go for ( traffic intersections, ¢ f As Fairfield Osborn in the pro 
recreation and quict walks How led by opposing traffi h ; logue, so also Horace M. Albright 
many others have known thes a rclease and a delight and in the epilogue seems likewise to 
blessings sin how many had al roads compri i an : that this contribution to th 
ady known them betorce, | can only ’; ot A Co itas | rvation of our unspoiled native 
peculate The speculation is th f ki lmerican andscape is Mr. Rockefeller’s su 
more saustying as one learns, through In the Hudson Valley -where Mt perbly significant public service 
Nancy Newhall’s account, the Rock« Rockefeller’s contributions have in What John D. Rockefeller, Jr., has 
feller family history of this extent volved Fort Tryon Park with the lone through the power of his purse 


4 landscape that 1s now park and Cloisters, Philipse Castle, Van Cort in his time in redeeming from un 
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worthy exploitation the wilderness 
of the Great Smokies (he paid half 

$5,000,000 he paid 
and more , Yo 
he gave $1,750,- 
000), we the public have the privilege 


the redwoods 
a third-—-$2,000,000 
semite sugar pines 
time of 


and the challenge in our 


tontinuing -through our opportun 


Ity as citizens for preserving thes« 
areas and securing the preservation 
of stl 


our public ownership. 


others that yet remain in 


For wilderness 


that 
Horac« 


Albright closes the next-to-the-last 


It is interesting to recognize 


a quotation with which 


paragraph of his epilogue, and thus 


the book 


that, facing current and real issues 


comes from an editorial 


In preservation programs, point 1 uy 


} 


the desirability of establishing on a 


tatutory basis a national wilderness 


preservation system, as 1s now being 


propose {in the wilderness bill intro 


Hubert H 
John P 


luced by S« 


nator 
Humphrey 


Rept 
Saylor and others ‘ 


To the re ider of thi: 


cntative 


volume who 


has been inspired by the contribu 


chal 


crvation 


tions of the Rockefellers, the 
lenge to support such pre 

ms strong indeed. The 
that Mr. Albright makes 
New York Times editorial of April 29 
1956. entitled “‘Man Needs Natur 


stating the need 


quotation 


from the 


is as follows 
simply and persuasiy ly 

‘As our urban, mechanized soci 
ty spreads itself 


speed and destructiveness across the 


with increasing 


land, the human need for preserving 


contact with natural areas, with 


living, wild and growing things 


} 


becomes more explicit and mor 


As natural area 
batch 


rapidly 


to ke P th 


px rvaslv¢ 
diminish, the best 


of the remaining ones intact grows 
more intense 
Closing the 
Albright 
will have 


leads others to just one 


volume, then, Mr 
think this book 


achieved its mission if it 


says "a 


conclusion 
with regard to their common hert 
that Mr. Rockefeller reached 


I believe that every right 


tage, 
long ago 
implies a respon ibility very op 
portunity an obligation; every pos 
session a duty In so commenting 
h himself h I} mak 
achievement of the mission 

Here indeed 1 


certain the 


aha idsome volume 


i handsom in it wh Way on 


might ontribut 


V hall 


photographs that comprise most of 
description and interpretation of th 
sites of the Rockefeller generosity as 


with accounts of the contribution 


[The photographs are all supert 
Many of them ar 


spread 1n size, and 


full-page or full 
many are in color 
A dozen full-page graphic maps 1 


color aré exquisite in both beauty 


and clarity 


Herita 

Every American he Conservation A 
tivities of John D. Rockefeller, Jr. Vext 
by Nancy Newhall 
Fairfield Osborn. Epilogu 
ace Marden Albright. New 
Alfred A lop LYS 

9 by 1234 in With end-pay 
photogray h of Yo | 
Adams, 223 


and 12 graphic may 


A Contribution » tl 


Prologu i \ 
by Hor 
York 


ite 
photograph 
color 
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Seed on the Wind 
By Bill Geagan 
Coward-McCann, |) 
lustrated by tl 

This ts 
thor on the ) Tor r association 
with Natur lirects 


to fathers in th 


the ! t by thi l 


IC primarily 
hop that they will 
find in it inspiration to go 


outdoors with their sons an 


them the way to behav 


outdoors Ir is Bill Geagan 
viction that such a training will 1 


| 
sult in no problem boys” and in no 


Bill shew lerry 
suddenly left 
Bill took th 


| 


de liquency 


mother] and 


Was 


Uncl 


the forest to al 


younyster Into 


outdoor 
orientation A lot of dads would 


WOOK 


him in 


benefit by this with the en 


resule that a lot of sons would, also 


The Wonder of Snow 
Sy Corydon Bell New York 195 
Hill and Wang, In Hy) pa 
lustrated. $5.00 

For a phenomenon as familiar a 


amazingly small 


literatur al ul 


snow there is an 
amount of populat 


ly 1 MN parathy 


it It stu 
and much of th 
vestigation 1 
terms and 
journal Thu 
most beautiful 
most mysterious of th 


Manifestation From 
Op! Map ( 

crystal to th 
1] | 

a Dlizzat n 

of inter 

Informatt' 


into th 


Did you know... 


® marmosets have a language, in the 


truest sense of the word? 


the most ancient species of monkey is 
still virtually unaltered, after 60 mil- 


lion years? 


only four out of the hundreds of spe- 
cies of monkeys can actually hang by 


their tails? 


o THE 
”” MONKEY 
KINGDOM 


by IVAN T. SANDERSON, author of Living 
Mammals of the World. Illustrated with 75 
photographs (35 in full-color) and 12 line- 
drawings by the author. Maps 


This magnificent, absolutely beautiful 
new book by one of the world’s fore 
most zoologists is a fascinating guide , in 
picture and text, to that ever intriguing 
branch of animal life, the primates. Pro 
ceeding from the most ancient and prim 
itive till in existence 
to modern man, the author takes you 
through the ele 


mates and gives 


pecies of monkey 
ven major groups of pri 
you a complete catalog 
of all the living members of the monkey 
kingdom what each looks like, where 
he lives, habits, traits. But this book is 
more than a catalog and guide. It is filled 
with anecdotes and unusual facts, and 
reflects the awe and wonder with which 
Mr. Sanderson regards the vast world of 
nature. Fresh, ente rtaining, up-to date 
and scientifically accurate, The Monkey 
Kingdom is one of the truly distinctive 
books of 1957 one you will read and 
reread with pleasure in the years to 
come, Send for your copy today! $6.95 


-—— ee ec ee ee ee eee ee eee 
To your bookseller, or 
DOUBLEDAY & COMPANY. INC. 
50/7 Franklin Ave 
Please send me copies of The Monkey 
Kingdom for 10 days’ free examination, and bill 
me for only $6.95 per copy plus 25¢ shipping 
harge 


, Garden City, New York 


If not delighted, I will return the 
and owe nothing 

SAVE MORE! We pay shipping if you en 
lose $6.95 each with this order. Same mn 
back guarantee, of 


opies 


roney 
ourse 
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Sy Paul bk. Lehr, R. Will Burnett and 
Herbert § Zim New York 195 
156 pages I1lus 


Papi r hound s/ Ht), 


samon and Schuster 

rated in color 

hard hound s/ 45 
This is the latest addition to the 


n Nature Guide seri 
| 


whi h 
vide introductions to several 
of Nature interest This most 

ent book 1s a guide to the variou 
phenomena of weather and to the 
mechanics of forecasting \ great 
leal of interesting and practical in 


formation 1 oncisely given here 
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entral Australia 
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Stackpole Co 
A book 
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18 pages. Illustrated. 35 
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New York 195 IT /x 
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Popular presentation of what 
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By |. Gordon 
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What 
meet the food problems of the world 


known about earth 


modern science 1s doing to 


ind what science can hope to do tn 
the future 

The World of Water By |. Gordon 
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REGULATION OF OUTDOOR ADVERTISING on 


the 41,000 miles of limited access, interstate highways 
to be built under the Federal Highway Act looked rather 
hopeless as this 1s written. The Senate Committee on 
Public Roads, after extended hearings, was still strug 
gling to bring out a regulatory bill. But the House of 
Representatives shaped up as a dead-end street. Chait 
man of the sub-committee of the House Committee on 
Public Roads 1s George Fallon, Democrat of Maryland, 
who lists himself in the Congresstonal Directory as a partnet 
in an ‘‘advertising sign business.’’ He stated that he 
had no intention of calling a meeting of his commiuttec 
m the question of regulation of outdoor advertising 
He said it was a matter for the States, thus espousing 
the line of the outdoor advertising industry. Maryland 
Phe ranking Repul 


lican member of the committee 1s Congressman Harry 


threw out regulation legislation 


McGregor of Ohio, who ts opposed to telling farmers 
they cannot paint signs on their barns. [tts not impo 
sible that both these gentlemen may find they made an 


inwise decision in 1958 


PICTURE WINDOWS KILL was the title of an item in 
yur April ISSUE It called for suggestions as to how to 
solve the problem of birds dashing themselves to death 
igainst this architectural development. John K. Terre 

ficor of Audubon Magazine provi les a solution in h 

Ok Songbirds in Your Garden He says that sheerest 
low 


ivlon marquisette, stretched tightly across the win 


urea, and secured by a narrow strip of molding around 
the outside ot the window fram will absolut ly preve nt 
irds from striking the window. Such an installation 
floes not obstruct the view of the home-owner Th 
material nec fs to | rene wed every two or three yeat 

which is a small investment in saving the lives of many 


small birds during a year 


PROTECTION OF MOURNING DOVES failed 
California this year, although it aroused wide 1 
ind support. Proponents of placing th lov 
protected list presented such strength that th 
men Organizations went into high gear to prot 
right to use these beneficial birds as target How 
the issue is by no means dead tn California. In Nebr: 


biennial move to remove the dove from the prot 


ist was again mad Under the inspired leader 
Mrs. Herbert Weston of Beatri Nebraska, farm 


ranizations, Many newspapers, bird enthusiasts, gat 


lubs, many educators, and just plain citizens rallied 
around to stop the drive Che legislators heard plenty 
from the folks back home, and the Senate Agriculture 


} 
) 


Committee put the bill back in a pigeon hole by a vote 


of five to two. Meanwhile Guy Atherton of Conserva 
tion Militant, Se. Paul 2, Minnesota, is keeping up the 
fight and steadily gaining recruits and reports Montana 


added to the dove-protecting list 


THE THODEORE ROOSEVELT CENTENNIAL wil! 


be observed in 1958, which ts the one-hundredth anni 
versary year of the birth of “‘T.R Many facets of his 
life and varied interests will have their part in the ob 
servances carried on under the general direction of the 
Theodore Roosevelt Centennial Commission, which was 
established by the Eighty-Fourth Congress. Important 
among these interests, of course, will be conservation 
tor “I was the first President of the United States 
truly to comprehend the importance of resources con 
servation The Natural Resources Council of America 
an alliance of national conservation organizations, 1s 
cooperating Closely in this phase of the observance It 
is hoped, also, that the present Congr will pass a 
resolution establishing a « Mpanion commission to com 
memorate the 1908 Conference of Gov rs, called by 
TPheodore Roosevelt cr problem of conserva 
tion Phe two observances go hand in hand, each a 


entuating the other 


“HEEDLESS HORSEPOWER" is th titl thac the 


Travelers Insurance ¢ ompant ae this y 


nual booklet on street and highway a ident 


ways effectively presented, this publication gives us the 
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frightening data on the killing and maiming that goes 


on annually On Ou; highway Forty thou ania 
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The Amazing 


If 


By JOHN H. DAUGHERTY 


Man lives at the bottom of a great ocean of an 

the upper limits of which blend into the vacuum 

Although this ocean ex 

tends out from the earth's surface several hundreds 

of miles, gravitational force holds about half of 

it, by weight, within three and one-half miles of 
the earth's surface 


like world of space 


of matter tha 


gases lik 


attractive 


particl 


cling tog but in alr 


part that there 1s no force between 
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They spread 


themselves over as large a 


For example, if the pilot light on your 


7K out you oon detect the odor. of vas 


room 


of | 


air do their own way 
ot 
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ot 


the force that gives you weight and 


ul not have en 
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This for 


trying hecaus« the force of 


space 


holds about one air, by 


within three and one-half miles the earth's 


Gsravity 1 


on earth —a force that has enabled the earth 


most of its air around it for millions of years 


y some of th 
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atmospher are so few that the degree of 
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most of the dust, smoke, bacteria, and water vapor 

Fine particles in the air serve an important purpose 
Without them, there would be no hygroscopic, or water- 
loving, nuclei for water vapor to condense on and form 
clouds. Dust particles in the troposphere also scatter 
light to give the sky its characteristic appearance. At 
higher and higher altitudes, dust diminishes and the sky 
curns a darker blue, then purple, and finally black where 
lust is absent, and the stars shine as though it were 
night. As you ascend to this region, the temperature 
falls about one degree Fahrenheit for every 300 feet 
lepending upon how dry the air is 

The second zone of the atmosphere, which is actually 
more like a layer, is called the stratosphere It is 
separated from the troposphere by a brief transition zone 
alled the tropopause Phe stratosphere extends from 
seven miles to a possible sixty miles. For a long ume, 
man believed that this region maintained a constant low 
temperature of —-67° F. Now it has been found that 
this is true only up to twenty miles; above that the 
temperature begins to rise again, until at thirty-five miles 
itis about 180° F. After that, further increase in altitude 
shows a decline in temperature to 27° Fahrenheit 

As we pass into the third zone, called the ionosphere, 
about sixty miles up, the temperature has already begun 
to rise again. At 100 miles it has been calculated to be 
more than 500° F., and at around 200 miles, at least 1500 
F. How much higher does the temperature of air mol 


ules rise? It is estimated that temperatures may ris¢ 


above 24,000 degrees Fahrenheit. At these high ale 
tudes, however, our ideas of temperature need to b 
revised. The air is so thin, the molecules so far apart 
that the usual conduction of heat to an object by ait 
ceases to exist. These startling temperatures refer to the 
state of molecular activity of air molecules Ac high 
altitudes, the warming of an exposed object depends 
upon the solar radiation it receives, very much like 
warming yourself before an open fireplace You feel 


the direct heat as you face the fire, but your back may 


} 


« Cool because radiation travels in straight lines 

he 1onosphere is a region of intense electrical a 
civity. The air particles are 1onized——charged positively 
and negatively. Ultra-violet radiation and cosmic rays 
knock electrons from air particles, splitting some mol¢ 
ules into atoms and leaving behind both molecules and 
atoms of air, which are highly charged. Four layers of 
lectrically charged air have been recognized in the 
ionosphere, each stronger than the one below it. The 
top layer, known as F2, is more than 220 miles above the 
carth 

A fourth zone of the atmosphere has been suggested 
perhaps 400 to 500 miles up. This has been defined as 
the region where the upper limits of the 1onospher 
blend into the space world, a vacuum-like void But 
little 1s known of this region; we must await future 
rocket flights, and the coming launching of the first 
satellite by man to encircle the earth 

Of course, there 1s no fixed line or sudden change as 
we pass from one zone to another in the atmospher 
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Resistance offered by the air makes the jump ot the pata 
trooper possible by slowing the rate of his desc ent 


For example, most clouds are in the troposphere close to 
the earth, but there are a few special types of clouds 
found in the lower stratosphere, Composed of ice crystals, 
or possibly volcanic or meteoric dust. These noctilucent 
night) clouds have been observed at night just after the 


sun has gone below the horizon They are about fifty 


miles above the surface of the earth 


Air is a mixture of gasc The percentage Composition 


of the mixture vari lightly at different places over the 
land or sea. In general, every 10,000 cubic feet of air 
contains 78OO cubic feet of nitrogen, 2100 of oxygen 
ninety-four of argon, three cubic feet of carbon dioxide 
and small amounts of rare gases like helium and neon 
In addition, air contains variable amounts of watet 
vapor and a wide assortment of solid particl uch as 
dust, salt, and combustion product Wind-whipped 
waves on the ocean, with the help of evaporation, makes 
possible the addition of salt particles to the air. When 
the percentage of gases in the air is calculated by wesght 
instead of volume, the results are different because the 
gases have difference densities. That is, one cubic foot 


of oxygen weighs more than a like volume of helium 


Air 1s quite clasti the spring of the air is as apt an 
expression as spring im the air It can be compressed 
readily The weight of many miles of air above us 
compresses the air that 1s closer to the earth At sca 


level, when the temperature 1s 32° F., one cubic foot of 


air weighs only .O807 pounds Yet because there 1s $0 


much air above us, the force on a sheet of typing paper 1s 


more than 1300 pounds This force on a unit area of 
surface 1 calle | alt pressure The pressure On One square 
foot of your back 1s about 2000 pounds You are unaware 
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tremendous force because there 1s an equal pressut 


m every square foot of your body. However, you not 


hang in air pressure if you fly at an alctude of 


18,000 feet, the pre 


half 


sure 1s Only 1OO0 pounds per square 


foot on that at the surface of the carth, becaus 


imately half of the air by weight 1s abovy 


you 


approx 


Pressuriz ! 1 


abins on commercial planes are ign 


¢ the discomfort of high alatude flying 
Your body 1s adapted to live in the normal air pressut 
Peru 


)QOO teet or 


4 your environment In there are Indians who 


have i 


curs I he 


live at clevations of 1 more for cen 


ir unique chest and heart 
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levelopment shows that biological 
rarcticd 
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hapx d 


adaptation to living in a 


armosphere ha 


taken plac 


Indian have large barrel 


hests and long thick hearts, which 


must work harder to obtain sufficient 
such rr 


icknes 


unknown to 


from the air under 


oxypen 
luced pressure Mountain 


from high altitude 1 
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(Change i essure accompany 


When 
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hang weather 
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arth 
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welling of tissue from the increased water 


, 
giving you increased pain You may actually 


tormy weather before it arriy and changes tn \ 


probably produc mor ubcl fiect upon our 


ind emotion Some day may know how 


really affect us as truly know how diet aff 
hod 
Air ha 


ential to lite 


many properti that are useful, indeed 


Oxygen, trom the air you breath 


} 


{iffuses through the lining of your lungs into the blood 


trcam ven the nitrogen in the air that you do not 


use serves a useful purpos¢ it dilutes the mixture of 


ait Under normal atmosph« ri pressure you could not 


live if the percentage of Oxygen were near 10 percent 


instead of the ordinary twenty-one ours 


percent Qt 
in certain diseases the normal diffusion of oxygen through 
the lung walls ts 


clls need 


asc the 


not sufficient to supply the oxygen th 


In that case, an oxygen tent may be used to 


concentration. of Oxygen that 
blood cells ot 


digested and stored nutrients ar 


ne re OXxVeCN 


reaches the stream 1s carried to the your 


body where oxidized 
to supply body heat, release energy for muscular activity 
and perform other essential body functions 

Che paint on your house would not dry without the 
help of oxygen in the air, since the linseed oil in outside 


house paint 1s slowly oxidized by it to form the hardened 
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and tasteless 


Although air 1s colorless, odorless whet 
you notice it 

You 
of air rising in a pan of water being heated long 
boils If 
occasion to drink water that has bee: 
hole | 


olved 


it 1s absent from the water you drink 


mall amount of air dissolves in water Can se 
bhubhl 
have had 


neftore it you 


it tastes flat because the dis 
air has been driven off A 
ording to legend, tea-drinking b« 


gan in the Orient because water 
boiled to be safe for drinking, wa 


Most 


you 


so unpalatabl fruit juice 
acrate them 


cocktal 


taste better when 


first by shaking them in a 
shaker 

Even though water itself is a com 
pound of hydrogen and oxygen, fis! 


take 


but must rely on oxygen trom 


cannot oxygen directly from 
Watct 
the air that has been dissolved in it 
Although green plants in water hel} 
to replenish the oxygen, much of 11 
omes from the wind whipping uy 
One reason the Mediterranea 
North Sea as a 
Meditetr 


Not a 
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fishing that the 
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well a action 1s 
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vapor The warmer the air, the mor 
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Ipitation occurs Chis 1s important in the 


orp water 


vapor it can moisture-laden air 1 


of solar energy received by the earth It 


quantities of heat to evaporate wat 
Winds 


rains of 


tremendous 


that the air absorbs may carry moist air to 


cool all 


But 


ooler regions. where tt snows, because 


innot hold as much water vapor as warm att 


when it rains, the heat previously absorbed 1s released 


Tropical regions maintain rather constant temperatures 
after year because solar 1s liseributed to 


veal energy 


other parts of the earth by this process 
Most 


ption 


substances expand when heated, and air is n 
gases expand more with an increas 
This 


received from the 


In fact 


too 


in temperature than cither solids or liquids 


helps to distribute the sun 


energy 


ause it promotes circulation of air by our wind 


ystem. Cool air is more compact, molecules are closer 


together, and a sample of it weighs more than an equa 


sample of warmer ait Therefore, dense cool air can 


move under warmer air and push it to higher elevations 


Che rotation of the earth causes cool air with its greater 


pressure to move warm air horizontally, too, in definit 
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Peruvian Indians, accustomed to living at ele- 
vations of 10,000 feet or more for centuries 
have large barrel-shaped chests 


wind patterns, causing ‘weather’ changes 

You make use of many of the properties of 
ur. Because air can be compressed, and be 
ause 1ts molecules are in constant motion 
it can be used in the tires of your car To 
say “put twenty-eight pounds of air in my 
tires’ means to fill chem with air unel the 
pressure gauge reads twenty-eight pounds 
per square tnch Bue the actual pressure 
inside the tire 1s really forty-three pounds 
twenty-eight more than the normal aut 
pressure Outside of the ure, which 1s nearly 
fitteen pounds per square inch 

Just how does air support the weight of 
your car? Molecules of air are in constant 
motion millions of them strike the tre 
walls every second. The total effect of all these impacts 
reates pressure, somewhat like firing a machine-gun 
against a target to which ts attached a device for meas 
uring the force of impact. A steady stream of bullets will 
gister a steady pressure However, there ts a big 
lifference between machine-gun bullets and air molecules 
\fter a bullet is fired from a gun it 1s spent, but att 
molecules are clasci They hit the tire wall again and 
igain without any loss of energy 

After a long drive, your tires become warmer and 
heat the air inside, and the tire pressure may increase 
three or more pounds. This ts caused by an increase tn 


the velocity of the air molecules, which then strike che 


tire walls with greater energy The heat cnergy al 
orbed by the air shows up in the form of increased 
peed of the molecules In face, heat is described a 
molecular mouuon. The buoyancy effect of water ts well 


known. It is much easter for you to lift a heavy ston 
while 1t1s under water than when tt 1s lifted out into th 
ur. Since we live at the bottom of an ocean of air, it 
erts a buovancy effect, too, on everything around u 
Of course the effect 1s not so great as that of water | 


ause the density of air 1s much less than that of water 








The air a balloon displa weighs more than the gas tt 
ontains, so that the balloon is buoyed up by the ate 
around it Your body ts buoyed up by air, too. Tf you 
were on a reducing diet you might be dismayed to realty 


that without the air around you, your weight would 
increase but only by one-fifth of a pound for the aver 
, 
AV 17¢ | per on 
\ir is not very dense, its molecules are far apart, an 
you have litcle difficulty in walking init. In fact, you 
are hardly aware of it at all, unless a wind ts blowing 
' 


Even so, air is a substance and it does occupy space QO 


if you try to move it suddenly or move it rapidly, i 
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offers resistanc Ihe resistance offered by air mak 
th jump of the paratrooper po ib] the weighe of th 
man and his parachute ts not great enough to mo uch 
i large volume of air under the umbrella-shaped para 
hute ex pt at a slow rate of { ent Your car meet 
onsiderable air resistance when you drive at high pecd 
ind designer partially setreamlin ars to redu ait 
friction But stream-lining really becom ential at 
the much higher { ls of an airplan ind million 
have been spent int ircch ino an effort to redu it 
rr sCance 
\ir is so commonplace that we are apt to 
overlook its unusual properti ind their 
importan to u It acrates land and watet 
it surrounds us throughout life and, indeed 
mak life po ible It (ran pal ney to 
radiation from the sun permits us to ft 1V 





light and 





heat it adaptability to man 


necds mak It po ible tor man to put it 





work for him It is indeed an amazin 


2 2 2 


Much of the oxygen of the seas comes from 
the action of the wind whipping waves into 
the air 
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Gentlemen of the Jungle 


By S. V. O. SOMANADER 


proroncen DROUGHTS are not common on the tsland 
I of Ceylon; but when droughts do occur —especially 
in the island's dry zone— grasses disappear, trees becom« 
parched and brown, and, because of the scarcity of water 
in wells and reservoirs, irrigation tanks and rivet 
time of difficulty for nearly all living things 

One such recent drought, of many month 
was of such severity that it not only 

aused discomfort and inconvenience to 
the human population but al O Was 
respon thle for many deaths among th 
island's cattle, buffalo, and other mam 
malian population Elephant how 
ever, although suffering in) common 
from the terrible effects of the raink 
tim yot on better because 
expert water-divinet and, bec; 
their great strength and weight, they 
ar good Natct digger 

Phe herd of wild elephants pi 

in search of water, inv: 

the airstrip precincts of the Gal-Oya 
valley ite of Ceylon’s greatest irriga 
tion project, where a supply of water 
is certain even during the most difficult 
time The herd visits this locality 
regularly during the evening, after a 
lay's feed, and goes about in quest of water, congre 
gating in the vicinity of deep pools and water-hol 
often far from the browsing grounds, to seek out what 
ver water 1s available 

When the sandy beds of rivers and other watering 
places run dry during prolonged droughts, these lordly 
beasts of the jungle, after ‘divining’ th pla wher 
underground water ts likely to exist, dig the ground with 


a tew kicks of their forefeet to a depth of two or thre 
feet, and, when the water seeps up into the cavity, h 


themselves to the vital liquid 


During this process 
water-secking, apart from showing resourcefuln 
intelligence, they are often found to | quite chivalrou 
for th elephants allow the other unfortunate and 
hel pl mammals like the sambar, spotted deer and 


buffalo to have their fill crther before or after they drink 


Photograph by the Author 


| 


efying the usual notion of “‘jungle law 


There l 
that had dug a hole in the dried up bed of the Menik 


in Ceylon, a re orded story of a wild elephant 


Ganga (river), at the Ruhuna National Park in south 
eastern Ceylon As it was about to slake its thirst, a 
wild buffalo cow -apparently impatient and half-mad 


with thirst -came staggering across the sand right uy 


A herd of wild elephants moves along a jungle plain in search of water during 
a time of drought, after the day's feed in Ceylon’s Gal-Oya Valley. 


to the improvised water-hol« 


Although che buffalo cow was on the point of ex 


} 


haustion, she boldly stood before the huge water-digget 


and 


med literally to be pleading in mute despair 
looking hard into the elephant’s face, until it appeared 
to be almost hypnotized 


} 


Instead of driving away the 
ovine intruder, as it might easily have done, the great 
fellow, with ; stinctive graciousness, stepped aside 
politely, a uch as to say, ‘After you, madam! Thy 


need 1s perhaps greater than mine! and let the lady 


lrink first After the buffalo cow had moved away 


satisfied, the gallant elephant helped itself to its heart's 


content, and strolled off in another direction 


Who said the age of chivalry 1s dead? It is not a thing 


of the past; at least, not among the gallant and knightly 


#2 2 


monarchs of the Ceylon wilds 


SMALL FLYERS 


The bees, those intergarden mi 
Now make their thin prop 


landing fields of flowers and thastle 
More certain of their goal than some 


Cc j 
Jar ie! ym ythe 
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The Saga of 
Mike and Ike 


By CHARLES E. GILLHAM 


Photographs by Olin Mathieson Chemical Corporation 


HAVE always been a soft touch for panhandlers, stray 
i dogs, and orphan ‘‘critters’’ of any kind. One of the 
stenographers said Look at the two little quail 
They will die out here in the hot sun 

‘They are not quail,’’ I told the two gals, who wer 
sneaking out to take a coffee break at the beanery around 
the corner. “They are whippoorwills.”’ 

Huddled on the sidewalk, before our uptown office 
were two little birds, blinking their nocturnal eyes in 
the 100-degree heat. They had an air of patient resigna 
tion on their serious little wide-mouthed, frog-like faces 
Lurking alley-cats would never allow them to see an 
other day, even were they able to survive the sizzling 
temperature Their parents could never reclaim them 
and carry them to safety, away from the four-lane traffic 
and over walls of brick and concrete 

Poor little things,’’ said Betty I guess they fell 
out of this trec She pointed towards a lone cotton 
wood a foot in diameter that had, somehow, survived 
the inroad of a paved sidewalk and an alley 

They don’t nest in trees,’’ I told the girl Whip 
poorwills nest on the ground.’’ Had I not been a 
biologist with twenty years in Arizona and Alaska 
behind me? I had worked in the United States Fish and 
Wildlife Service in a division with the abbreviated tick 
of “Distribution and Migration of Birds 

Smart people do not disturb the young of wildlife 
One does not pick up a stray fawn when it invades a 
picnic table in the woods. The mother ts usually clos 
by. In like manner, little birds of near flying age arc 
usually cared for by anxious parents once one remove 
his human presence and gives them a chance It 
illegal to possess most forms of wild Creatures, anyway 
without a permit. But something had to be done, or | 
would have two little whippoorwills on my conscience 


[ took them to my air-conditioned office and placed them 


in a cardboard box. They chirped contentedly, squatting 


on their short legs. They seemed to trust me implicitly 
and naturally that did not make me feel any better 


I telephoned a nearby city zoo, which declined the 
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The neighbors watched in amazement as the author 
chased grasshoppers with an insect net made from a 
coathanger to provide food for Mike and Ike 


custodianship of the little bird They admitted they 
had a larg irdhouse, but pointed out that whippootr 
wills only fed on the wing Ar dusk, until black dark 
they caught flying insects in their wide-open mouth 
It was qu saonable whether they could survive In 
addition, the zoo was interested in exotic bird 

4 all to che tat ') partm nt of Con rvation brought 
more interest They gave me the nam of two local 
officers who would take them off my hand but both 
were away It was Frida ifternoon | i tuck 
| named th whip} orwill Mi and Ih for they 
looked alik and, with som jualm took my feathered 


friends home with m 


My wife, Virginia, was not too pleased to have Mik 
and Ik She had some reason for her lack of enthusiasm 
for at that particular tame we were overstocked with 
animal Iif My laughter had left hom only a tew 
months before to att mpt to crash the foot-l rhes of 
Broadway he had left hind, in addition to a di 
orderly room, an alley cat, named Georg h vad 
found this skinny, meowing creature in our backyard 






How were we to know that George would have six | read the literature avidly These birds, in the Old 
mottled kittens and, in spite of cat food, milk, and World, were believed to have sustained themselves in a 
oving are would lie? Virginia was fcc ling thi laf art NCCAUSE they were suckled by milch goats 


motley crew with an cye-dropper vide mouth probably lead to this erroneous idea 


lo complicate things, a friend had shipped us from beside in goat pastures, flying insects were most 
Pennsylvania a dachshund, named Duchess. The sausage abundant. Ancestors of Mike and Ike foand such places 


dog was doing little to make herself welcom« Phe good hunting 
papers we spread for her were shredded to the consistency Further study of Bent’'s literature revealed that whip 
onfetti. She barked at § A.M. because she wanted poorwills loved mosquitoes. One unfortunate dissected 
We kept our shoes on top the dresser and the bird had more than 300 of these whining pests 1n its 
and twice my wife found her girdle in Duche clly 1 addition, I read, grasshoppers were highly 
{ 


| 


Naturally we were a bit frazz| when | brought the of by goatsuckers whenever available Thus 


and Ike home, and it could not all be aceributed ised bug net with greater zeal, Duchess following 
at ind snapping my pantlegs tn the high weeds 
with animals and | have not met Whippoorwills were fed by regurgitation the book 
onstant companion was a ycllow al cl cans that mama or papa whippoorwill 
atches a stomach full of flying 
bug then repurgitates or 
spits, this delectable mess into 
the open beak of their young 
Many birds do this and I have 
never admired them for tt | 
much prefer the clucking tech 
nique of a quail, and their 
parental persuasiveness to In 
luce their chick to scratch and 
pl k ul their food = like a 
chicken. Even robins delicately 
ONnVCY edibles to their nests 
and drop tidbits into the mouths 
of their young I had licel 
nthustasm, inclination of 
tomach for the proper feeding 
of our goatsuckers They re 
mained tight-lipped and 
adamant 


The feeding procedure for 


w=” * 
‘ Mike and Ike required that | 
hold one of the birds in my 
. f a hand. With thumb and fore 


finger of the other five digits 


‘ 


“ 1 pulled down on what corr 
Because of the barbs on their legs grasshoppers had to be fed to the baby whippoor | 


wills’ head first, a process that was not at all relished by either the author or his wife sponds to the chin opening th 
maw of the bird Virginia 
1 parrot of Brazilian Ktraction, mamed Eddt rreen around the gills, would then poke in a grasshopper 
another was a bluc parakeet, with the monicket with a previously crushed head. She looked positively 
I mention these animal assets to tlluscrate th il] and the ‘hoppers would only be acceptabl 
reason my Virginia was not enthustastiw when | brous rst. Otherwise, it seems, the barbs on their legs 
Mike and Ike home with m« But | hastened wet ( positive than hydraulic brakes. Mike, o1 
that | would provide tor the patient little bir | ld guly hrug his shoulders, so to speak, clos 
ino imsect net trom a rounded coathanger and cd ; and have no part of the delicious morsel 
mosquito head-net to it | pursued grasshoppers with Things in our house got no better fast The pup 
ill the agility of my 58 year Neighbors paused along wanted to play at 4 A.M The parrot, jealous of the 
the road to watch me Phey departed in their respectiy fachshund youted from his covered cage at unheard of 
onveyances shaking their respective heads hours of the night. Worse, the kittens were given an 
The grasshoppers were not of my thinking Immedi added ration of raw hamburger and Virginia's fingers 
ately upon arriving home with Mike and Ike, | dived were bitten, scarred, and covered with methiolat Phe 
into my bird library Archur Cleveland Bent had don grasshopper patrol was getting most difficult The 


i monumental ton m the family of ‘‘Goatsuckers insects were growing and | had to be selective, catching 
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only medium-sized ones, tor Mike and Ike could not 
take on bugs the size of English sparrows. About this 
time, when things were at their lowest ebb, | made the 
startling deduction that ‘hoppers were animal protein 
and that raw liver and hamburger might be just as good 
My birds thrived on their new diet and | threw che 
insect net away 

Every evening, when the sun had gone down, | took 
Mike and Ike on the lawn to teach them to tly. Onc« 
airborne, I reasoned, they could be self-supporting and 
never darken my door again. Fly they could and did 


But invariably they returned to me, alighting on the 


short grass and waiting patiently for me to pick them up 


and put them back into their box 

During their early flying training, | pitched one of the 
birds into the air. The wind was a bit strong. Bravely 
he batted the breeze and at his 
first wing joint something gave 
way. He had broken the thing 
| grasped the bird by the head 
to wring his neck and put him 
out of his misery. Somehow | 
ould not do tt The wing 
lrooped \ large blood-shot 
area two inches long appeared 
on the underwing on either 
side of the break. I could not 
tape the wing to the body 
There were too many pin 
feathers I placed my _ birds 
back in their box, gave them a 
teed of liver, and hoped for the 
hest 

Mike and Ike looked COO 


much alike. The one with the 


bad wing I called Big Mouth 
He continued to swallow his 
food when we poked it down 
him, and within two wecks 
was flying again My bird 
book stated that my whip 
poorwills did not have perching Nee 
feet. They could sit length 
wise with a limb, but. fre 
quc ntly they sat on the ground 
One evening I took my charges 
to a large pasture with a dry lake bed and a few scattered 
trees There could he no feral Cats here or high vepe 


They chirped contentedly and 
} 


tation to trap them 
balanced on my hand as I pitched them up to make their 
tlight to a new life and safety 

As if trying to please me they zoomed strongly over th 
dry lake 


fifty yards in diameter and then Big Mouth alighted 


Circling, they dodged two trees, cut a circle 


within three feet of me, and, of course, Mike, or was it 
Ike, alighted too. I repeated the performance. Like 
falcons trained for the hunt they flew superbly, then 
returned with a most satusfied look on their dour Sitch 


faces. I gave up and took them home to another raw 
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This thing was beginning to get me down 


While battling sleep that night a horrible truth sud 


liver teeding 
denly dawned on m« I suspect Virginia had known tt 
for the three weeks | had worked with the little birds 
Alchough I could not regurgitate for Mike and Ike they 
certainly accepted me as their mama and would stay 
with me forever. I had added beaten raw egg in milk 
to their diet, and they spoke to me whenever | walked 
near the cage on the sun porch 

| was trying to write a few stories and Mike and Ike 
were most content to sit on my ty |x writer, Of doze in 
the sun while I labored. Never did an albatross loom so 


| 


large or feel so heavy. Were Virginia and | to be married 


forever to a pair of whippoorwills? According to all 


bird literature they were supposed to migrate to th 


South within a month, and they showed no inclination 


Pal 
. , wae 


- 


According to the literature on birds, Mike and Ike were due to migrate within a month 
but they seemed content to sit on the typewriter, or doze in the heat of the sun 


to leave \pparently they had never read the book 
One evening in desperation | again broke out my bird 
books and turned to the goatsucket Unfortunately 
in the past | had not read tar enough [here were 
several kinds of thes uspected milk-drinkes the 
huck-will’s-widow, the poorwills and th nighthawk 
| pulled Big Mouth from hi: box and spread his wing 
tudying the primary feathers and the coloration. My 
birds were not whippoorwills, they were nighthawk 
They ate mosquitoes and grasshoppers | ousin 
Then I read about their nesting site y like light 
gravelly soil, the book said, but because ack of good 


habitat, they were now commonly tound nesting on 


295 





nighthawk 


Virginia of my 


mist | might hat own beneath 1 


Th 
| 


hOwWT) 


rravel roof xhaust 


pal 
t to return th 
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took the 


| that 
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nt sun ood! 
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ki 


whet | 
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beak 
he 


Ha lmy ri ight ol 


m aw with 


ay 


al you two find your mama to my 


ritical of my grasshopper-catching prayer 


if | 
Virginia 


mM} ty 


the two-story bu 
titution | had Mik 
the Duch« 
fluckboard 


lown nei 


n me at twilight on toy ilding, | re} 


an in 
in which th 
I walked the 
el root | 
hy 
ky 


Thi woul 


in th asket 


hipped fully 


At 
n hatched 


hoy ing for th 


Ww h I 


pry 


neck, watching mo put it 
{ have heen the pert ot Mik 
and Ike | 


bird 


nighthawk to appear an 


Saga of Mik 


envelop {1 th 


nding to the knew 
Darkn 


rl | 
i! i] 


Fifty simply 


| m | 


lice an 


lan | 


han | 


| Mik 


lation Ol 


automobil wished down the four 


light 
From within the bask 
from Mike and [ke No dou 


hopper catching parent wa 


tant 


poway con Hiumina a coon vrasshopy 
N II t rasshopy 


nt 
th 


m | 


hot am ont 


bt they realize 


gra with thi world a | 


Stull looking skyward, | prayed that a mother nighthaw worrying 


laim her young brought cl 


{ Another five 


how uy {oO 


black night deepen minut years oft 


LITTLE PATH 


peers 
the lin 
Thy 


Put tl ttle path do 


nchanting| 


t 


ei 


ana 


a miracl 


flapping pantlegs 


aWay 


\ Ou work d 


Somehow | 


and 1] 


Mos 


birds home with me again. I| hated to 


on my place. Cats and heavy shrubbery 


nvironment for little birds that roosted 
Sudd the air conditioner 


nly, below us, 


the sound was familiar, because the 
had been born next to it, or because some 
Now 1s the time, 


had 


| would always need to take 


Guiding Hand said, 


loudly, making a sound | never 


\tc home 
them on hand and toss 


xX it my 


to make them fly 
basket of the Duchess had no clasps on the 


of my nighthawks jumped upward 
| 
1a 


flew around the penthouse-like 


headed towards the clay bluff, as 


lult bird 


lu Automatically, | reached 
! number two took wing equally 


a 
bit 
trongly 


flying overhauling his brother 


s across the wid 


kboard 
ciously I had the little 


from the du 


| 
Pravcl 


and tar. l[ 
Pr y| 


al 


ncon 
ably I looked ridiculous but 
Before 


stench of 


rmy arm 


aw m T were In my cyes and 


mad traffic streamed, sending the 


Behind were clay bluffs 


Mike and Ike 


to the lonely roof 


| might find 


where I hoped 
k ten miles to farm. Had | 
Had the Man [| pstairs harkened 
of Mik« Ike? My 


be very potent for I have never been 


lowly, | my 


At 


r} 


the welfar and 


jut man 
at the d 


Duche 
| 


oor. Silently I showed her 


ask by the way, snapped at my 
and growled ferociously through her 
My be half of a 


Almost tenderly she 


quarter-century asked 
bask« t 


never see it again and think 


tter 
took the to 
where I would 
d Ik 
God 


she said 


take 
o hard 


of them 


I knew He would 


would care 


feel we answered a challeng: Love 


milk 


le them airborne to d 


rs, liv and hamburger saved 


raw 


ke, ma ecrease the popu 
and noxious insects and make the 
Also 


Virginia and I were 


pUurton 


tter place for us to live in through 


r our licel charges 


together People married twenty-six 


222 


scr 


tak 


too much for granted 
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The Fall of 
Sheep 


ountain 


By ROBERT B. McCOY 


Photographs by United States Forest Service 


iKE some flat and verdant saucet 

Wyoming's beautiful Jackson Hole 
lies in the midst of a jumble of spectacular 
snow capped peaks To the west soar 
the ramparts of the Grand Teton moun 
tains; to the east, the colorful and serrated es: arpments 
of the Wind River range. To the north these mountains 
merge in an up-sweeping march of mighty forests. To 
the south rear the bare, colossal Gros Ventre moun 
tains. so named because they adjoined the lands of a 
tribe of Indians the early French explorers called the 
Gros Ventres, or ‘big bellies.’ 

Many streams rise in the frigid, stormy heights of all 
these mountains, and one of them 1s the Gros Ventre 
Its source is in the heart of that range, and it courses ina 
raging torrent through twenty miles of wild forest and 
roaring canyon. For countless centuries, this crystal 
stream had worked from east to southwest to cut a huge 
mountain half in two, and when old Dave Jackson settled 
the land in 1827, he called the naked half that faced th 
valley Sheep Mountain He said it looked like a 
sheep 

People came to this gracious land, and found nourish 
ment and sustenance at the feet and on the slope s of the 
mountain. Their cattle roamed belly-deep in rich, tilted 
meadows below the heights. After the civil war, a pio 
neer named Jim Kelly founded a village in Jackson Hol 
only six miles down the Gros Ventre River from Shee} 
Mountain. And from the moment the first tree was cut 
to build it, this village and many of its people yet unborn 
were as doomed as was the high and mighty mountain 

In 1925, spring had come late to Jackson Hole and the 
mountains around it. A rancher named Guil Huff had a 
handsome spread of 2500 shorthorns and while hi: 


ranch was downriver close to Kelly, his stock usually 


I 


grazed on the green lower pastures of Sheep Mountain 
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This photograph of the Gros Ventre slide was taken in 1937, ten years 
after the dam broke and twelve years after the slide 
Ventre canyon running to the right, the slide was two miles wide anda 


half-mile high 


Notice filled Gros 


Photograph encompasses an area of some 35 square miles 


For the first time that spring, Nature was shining, on 
the twenty-third day of Jun The sky was bluer than 
the purest lapis; the clouds crowding out of the moun 
tain Canyons were no longer laden with gray rain. but 


were burnished whiter than the heart of a milkweed 


pod Yellow dandelions, butter: ups and poppies made 
a spangled pattern in the rolling green carpet of the 
Jackson Hole country [he breeze, as it poured down 


the mountains and through the forest, was crisp and 
heady with the fragrance of washed pine and the name 
less odor of the fast-warming earth 


On such a morning, Guil Huff rode across the rivet 


and into the shadow of Sheep Mountain to see how hi 
steers had survived the weeks of drenching rain A stern 
har | working man, Gul se ldom paid attention to the 


natural beauty about him, but on this day the freshne 
of the ky and the brilliance of the listant mal led 


him to CO} on a small rise and look about him 


Below and before the rancher lay the wide yreen 
valley and in th 1 tan he could se the blue mok 
that betokened the chimneys of Kelly To his left, che 
Gros Ventre river bottled to the lips of at hannel 
turbulent now with brown soil and heavy with flood 
lebri Beyond th river rose the worn north half ot 
the mountain the stream had divided lo his righe 
lifted the seemingly solid, tree clumped side of Sh Pp 
Mountain Ihe slopes to the summit above him wer 
fim in a shroud of misty, low-riding shreds of cloud 
At the mountain's broad feet, the ulted green meadow 


were potted with the brown humy that wer Crus) 


Huff teer There was no warning that all this wa 






[his picture, also taken in 1937, shows what 

i$ left of the lake that was impounded by the 

Gros Ventre slide 12 years before; it is nearly 

filled with silt now, and retains only a small 
amount of water 


j { 


7) ¢ Diol ( in Will Gisastct 
that moment, only two hours after 
had lighted the sky for another day 
Gut! Huff 


udden fright as the carth 


lied in travail 


Mountain 
ared wf 
ath him began to trembl Phe rancher 
j { 


crambled to his feet and remount 


in alarm. Boulders began to rock 


to tumble down the lope toward 
loomed catch For a moment, Gul 


| le 


thought to drive them into a stampede out 
t danger, but it was coo lat 

Ihe whole side of the mountain was b« 
yinning now to shudder and move Rock 
and boulders were rolling downward with shocking 
rashes, and tre he yan slowly to tip their tops toward 
the horizon An anguished sound came from within 
the carth, growing louder until everywhere about was 
the groan of unspeakable exertion 

Gui] Huff rode his horse away trom the slide, up 
tream, and began a furious gallop across the weaving 
footing to safety Horse and rider churned across the 
Gros Ventre in a shower of muddy water, and scrambled 
ip the bank on the other side 

Now all Nature was screaming tn agony. Crevasses 
yawned with great, sucking gasps and then filled again 
with muted thunder The biggest trees were smashed 
to splinters in an overwhelming cascade of uncounted 
millions of tons of carth and rock Phe ground heaved 
in spasm the sound of Nature tortured beyond en 
lurance mounted to a roaring crescendo 

With the climax came a sudden cessation of all sound 

was fini he | I he doing and undoing ot ountl 
now complete, and Shecy Mountain was dead 
th cers of Gutl Huff, and those of his neigh 
{ all the tour-ftooted wildlife that had known 
the north face of the great mountain. Gon 
pining and th ry troutin the vanish 
(yon { » canvon of the Gr 
t, majestic h 
ivan JOU tu c haly whi 


| through byg 


Garo Ventr 


am had Op. 


hut hak 
G,ordon R | 
natranti win 
ev had lost u 


their animal 


fury at the rubble now barring forever its ancient Cours« 
to the valley 
The ranchers forced the weary horses into another 


limb, sometumes leading them. Below, with inexorabk 


swiftness, the dammed waters rose cagerly to trap the 


men and their animals. It was a grim, half-hour fight 
up the abrupt side of the canyon, but the men and two 
of the horses escaped; the other two broke their great 
hearts in the frantic climb About noon, Huff and 
Dugger reached Kelly with the news, but by this time 
the fifty-six citizens of the town and vicinity wer 
already aware that something had occurred upstream to 
stop the flooded tlow of the Gros Ventre River 

The afternoon and twilight of that day was a night 


feat floubt and indecision by the peopl ot 


mare of 
Kelly. Should they stay, or leave? Everyone able to 
ride or walk went upstream to see the slid In the 
light of the afternoon sun, the awestruck visitors saw 
raw, gaping tear on the mountain s whole north fac« 
arly half the peak, for a distance of two miles cast 
half a mile up, had fallen into the Gros 
\ million tons of earth and stone had 
shift of such a mass changed the 

Jackson Hole country 
1 in dread in the days that fol 
I] of Sheep Mountain \ lake formed behind 
body of water 280 feet deep at the dam 
ck into the canyon fastnesses of 
this impounded flood offered a 


ople of the valley Eengineet 


ams came trom tar and near, as did 
irsous The professional men meas 

1 surveyed, then said the 

lley peopl 


a | Who Ou rhe To Know 


mass that 


village and va 











Dragonflies 


By ROBERT M. McCLUNG ( 


weer 


NAKE feeder, snake doctor, bee butcher, horse stinger 
S mosquito hawk, devil's darning needle, dragontly 
The insects that are Known by so many fearsome name 
are also saddled with undeservedly bad reputations. For 
centuries dragonflies have been the victims of countl 
wild tales and superstitions that have turned peop! 
against them. These inoffensive insects are said to sew 
up the cars of disobedient children, or sting them with 
out warning. They are reputed to feed on dead snake 
and to bring dead snakes back to life by some mysteriou 
magi 

The truth 1s that dragontlies are perfectly harml 
and, as a matter of fact, are beneficial to man. They hav 
no needle or stinger, and their bite 1s reserved for th 
insects that they catch for food. Since they feed pri 
marily upon mosquitoes and flies insects that are d 
nitely harmful to man dragontlies are really allies 
man never-ccasing wartare ayainst the injurious insect 

Dragontlies are beautiful things, too, with bodies that 
are models of streamlined symmetry and colors that at 
glittering and metalli Their flashing movements at 


almost unbelievably swift and skillful Now up, now 


flown, now zigzagging back and forth, a dragonfly dart 
through the air almost faster than the human cy an 
follow Suddenly it stops 


and hovers motionless its 
rustling wings gleaming in 
the sunlight. Outside of the 
insect world the only cTrca 
tures that can rival such 
lazzling acrial performance 
are the hummingbirds. Thes« 
two groups of animals castly 
perform all sorts of compli 
ated flight maneuvers that 
man. in his most advanced 
aircraft, has been unable to 
approach ow 
Dragonflies, together with 
their near relatives, th 


lamselflics, make uy the 





A full grown dragonfly nymph two inches long 
seizes a mayfly nymph with its hinged lower lip 








Jets of the 


insect world 





reat imsect order alled the Odonata, which tnclud 


more than S000 recognized speci Damselth an | 


fiscanguished from their larger cousins by their mor 


hesitant flight, and by the way in which they hold ther 
wings closed over their backs when they are resting 
Dragonthes always rest with their wing open and flat 
\s a group, however, the Odonata have rested little, for 


ia 


they have been coursing up and down the various watet 


ways of the world for some two hundred million yeat 
Even before they appeared, their now extince ancestor 
the lor 1], Protodonata tlhe VW al OV the prime val Mat he 
on wings that sometime panned two and one-half tect 

Poday, the largest of the 650 or so pecies of lragon 
flies found in the United Stat hay iwingspread of no 
more than four or five troche One of the biggest and 
commonest of them all is the one known to cntomologist 


as Anan juniu but to peoy le in general as th larning 


necd| or green darner It ts a Cosmopolitan spect 





likely to | found w 
Alaska to Central America, as well as i parts of casters 


Asia and some of the Pacific Island 


Green darner, coursing back and forth across the sum 
mer pond, is a striking creatut with a prass-preen 
thorax and an abdomen that is bright blue with black 

Mmarkiny H OOM high 


in the amon hi arch for 
food, and the next moment 
woops low over the watet 

[hen h hover motion| 

his wings tluttering up an 

lown > fast a many a 

twenty or thirty beat i 
( ond that their mo 


ment is a Plu 


(green darnet four mart 
row wing Al Mat | ol 
nyin ri 4 mstruction 
Z , 
4 irrying th ) if rin 
‘ Iple to its peak of perf 
f 
} t1or beach tras parent f 





wift pursuit Enormous compound cyes, 

ting of many thousands of separate six-sided 

most of his head. Green darner can spot 

as far away as six feet, and moving 

three times that distance. Compared 

fragonflies have remarkable vision 

rh the air, green darner holds his six 

of loose basket below his body 

a mosquito flying slowly above the 

a flash, he pounces down and scoops it 

Grasping his victim firmly, he eats it 

is tooth-edged mouthparts are strong 

al for cutting up and chewing his prey 

omes, green darner lights on a leafy shrub 

{ge and rests there throughout the night, 

aves around him. The next morning, 

A sOON ¢ unshine has warmed th¢ day, he 1s off 

again a ¢ fields, high above the trees, hunting 

for food wher e€ go Finally, he returns to the 

pond and cruises back and forth, patrolling a regular 

beat or territory. Others of his kind are at the pond, too, 

the great majority of them males winging back and forth 

on patrol. They seem to be tureless creatures, seldom 

resting on the cattails as the smaller dragonflies do 

Another male flies close to him, and green darner pur 

A newly-hatched green darner nymph, with ucs him and chases him away The reproductive in 

empty eqq-shell and egq about to hatch itince 1s strong within him, and he tolerates no competi 

tion around him. He prepares for mating by looping 

thin, and 1s stiffened by an claborate network of his abdomen downward and forward and transferring 

that act as struts or strengthener The leading edge of sperm from the ducts tn the end of his body to storage 

ach wing ts creased, giving additional strength needed sacs on the under side of his abdomen, just behind his 
for high pec | 

Dragontles have been clocked j A female, more greenish in color, flashes across the 


ner hour, but green 


arner C: bh] ates pre: pond, and green darner sets off in at lene pursuit of her 


peeds for short spurt Dragontlies are not the swiftest When he catches up with her he grasps his mate around 
insects, however, for speeds of several hundred miles an the neck, holding tight with two claspers at the tip end 
hour have been claimed for the deer-bouly. But dragon of his body: Linked 1n tandem fashion, with the female 
flies are second to none among the large predatory insect behind, the two insects fly across the pond. The female 
that depend on speed and maneuverability in securing fertilizes her eggs by bending her abdomen around so 
theirfood. They are soswift that they are seldom caught that it contact with the male's sperm storage 
latory animals, but are most frequently acs. Green darner remains joined with her while she 
impersonal enem1 rainstorms, high begins to lay her egg 

mperatures of autums Lighting on a cattail stem, the female thrusts her 
harp contra ts, whose fore and | abd . under wate! Piercing the plant tissue with 
move mW whi zation, dr; her ovipositor, the sharp, egg-laying 
flutter their front and hind organ at the end of her body, she 

inserts a pale green —almost whit 
gg into the stem. The egg ts long 


and oval, shaped like a tiny water 


own ; ‘ \ VETS: melon, and ts al 


out one twenty-fifth 
Thi pecialized met wing of an inch long, barely big enough to 
movement undoubted omain j be scen with the naked cye She 


tain control and balance at high lays several more eggs in the same 


speeds, just ; ' 4) stem before flying on to another cat 


lors on a two-cngine plane c; A, |X tail, for she has more than a hundred 
torque or twist ygys to lay 
A skilled hunt green dart . As the days go by, hot and sunny 


‘ viii Antal ra 
searches for food as i ‘ ’ The nymph after several molts the tiny life within the egg dev LOps 


remains. and few insects are able to now about one-half inch long quickly in the warm waters of th« 
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pond. Soon the eyes of the infant dragonfly can be seen 
through the shell. Six days after the egg is laid, a tiny 
wingless creature no bigger than a flea hatches from it 
From the moment the dragonfly nymph emerges, it is on 
its own, and ts admirably equipped for its aquatic exis 
cence. Agile and alert, it crawls through the underwater 
vegetation, pouncing on and devouring microscopic pond 
inimals that are even smaller than itself. It is a striking 
looking little insect, with a prominent white cross on its 
head and a white spot on its abdomen. It eats and grows 
and after a few days its outgrown skin splits down che 
back and the nymph wriggles out, clad in a new skin 
that has developed underneath the old one. Before 1t 
becomes an adult, it will shed its skin twelve or thirteen 
cimes 

With each successive shedding the nymph’'s appearance 
changes. For afew weeks it is banded white and brown 
but by the end of the summer it is an all-over dull green 


By this time it is close to an inch long. Small 


ish ( olor 


wing pads or flaps have 
developed on its thorax 
the beginning of those 
intricate structures that 
will eventually carry tt 
swiftly through the air 
as an adult 

The frosts of fall kill 
the adult dragonfli 
around the pond, but the 


hardy nymph clings to 





the dead leaves under the 
ice and survives. He doc 
| 


The dragonfly is now free not cat much during the 
of its case, wings full- 


grown 


winter, for suitable food 


is hard to find. Most of 


the more delicate insects and other invertebrates that 
were so abundant in the pond during warm weather have 
lied, leaving only their eggs to hatch the next spring 
Many other pond animals are hibernating, hidden in th 
mud or under rocks 

Finally the spring sun sparkles down, warm and friend 
ly. The ice melts slowly away and plants begin to grow 
igain. Frogs, turtles, and salaman 
lers reappear in the pond after their 
long winter sleep, and the water 
tcems with new life as insect eggs 
hatch out. Once again the green 

! 


farner nymph has plenty of food. He 


ats voraciously throughout the 





Adult insect bursts its nmymphal 
shell, its head and thorax free 


unsuspecting victim comes closet 
But the tadpole turns away, and 
the nymph stalks it, slowly, de 
liberately. Then, witha lightning 
quick lunge, green darner nymph 
flashes forward and seizes the tad 
pole with its extended lower lip 
Ic drags the struggling victim back 


CO its wWalting Jaws and in a few 





minutes devours it 

The nymph’'s lower lip, armed at its ap with sharp 
hooks, 1s a truly remarkable mechanism for seizing and 
holding prey Double-hinged, tt folds back under the 
nymph's head and between its legs when not in use, but 
it can be shot forward almost a third of the nymph's 
body length. With this efficient we apon the nymph can 
grasp and hold victims almost as big as itself, sometimes 
catching fish that are an inch and a half long 

Green darner’s abdomen expands and contracts as he 
eats his meal, for he breathes by pumping water in and 
out of the opening at the posterior end of his body 
Oxygen from the water is absorbed into the gills that 
line the body cavity, and ts then circulated by means of 
air tubes. When a big pond turtle swims toward him, 
the nymph shoots forward through the water and escapes 
by squeezing all the water out of his gill chamber. The 
force of the backward-shooting water moves him swiftly 
forward by jet propulsion 

By the end of July the nymph ts full grown. For sev 
he remains quiet in one place without cating 


e going on within his body to prepare 


Great changes a 
him for the big transformation to com [hen one night 
he crawls out of the watet rambling rapidly up a cat 
tail stem. Finding a spot that seems to suit him, he 


motion! and damp. A 


hangs there for some minute 
hungry bird, turtle, or bullfrog could catch him now 
with little difficulty, for he 1s out of his aquatic clement 
and not yet ready for an aerial existen 

Ac last the nymphal skin starts to split down the back 
for the lase tim A yreen thorax 
humps its way through the opening 
ind then a head with two great 
glistening y¢ appear Slen 
piny legs are pulled out of the 
An a fult 


back to rest, itt 


heath of th old kin 


ravomily hangs 


spring months and grows much abdomen ull imprisoned in the 
larger By July, when he ts a year nymphal shell 
id. he is almost two inches long Finally green darner renews tts 
A cunning beast of prey, he waits trugg) Jerking its body violently 
silent and watchful, clinging to a ipward, it grasps the old nymphal 
waterweed head down, ready for kin with its legs and pulls its abdo 
inything that may blunder clos men ft Itisa limp, wet, and hely 
nough for him to seize. A half-inch a a ee a reature with a flabby, clongat 
long tadpole swims ne arby, and the female ic behind male. whose ody, and wings that are tiny and 
nymph turns its head to watch as the claspers are around her neck rumpled ontinued on page 33 


for June-July, 1957 
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The imported fire ant 1s Causing yearly losses of hun 
dreds of thousands of dollars to such southern crops 
as cabbage, corn broccoli and collards Here a 
qroup of imported fire ants is eagerly attacking the 
unopened bud of an okra plant 


South, you probably know 


you live in the deez 
better than to sit on an old take 


or even to spread a picnic lun h on the ground 
an sting lik 


mm tc he 


sCuUM | or al nap in 


the grass 


Ihe domest ant, § 


1] p C i é kely to | 


i hot nee 


o indelibly mory that you will not 


reyx at the « Xpecrl 


Now 


come hymenopteran 
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want CoO 


Battle-lines are forming to oppose 


An Unwelcome 


Immigrant 


By E. JOHN LONG 


1 fire with the rathei 


Solenop 15 a4evis 


monly known as the Import ant 


lWMa 


ntitic name of 


Thi 


formidab] 


tiny saboteur also has a painfu 


ricpteri 


ung a ravenous appetite for vegetables, fruit 


rmina { and citrus tre It attacks newly 


hed 
Mmcat 
hol 


! ruiting hely 


hat ing particularly fond of quail, and 11 
butter, cheese and nuts, and some 


clothing Farmers hav 


fe lds 


through 


wher are heavily wu 


with the strong-jawed little demon: 


pite vigilant plant quarantines and careful watch 


imported 
Soutt 


it port for all 


kinds of insect pre fators, th 
Lipp 


1, probably as a 


fire ant somchow { into the country from 


America unnot argo stowaway, or 
in the early 1920's 


like 
| 


mained undetected 


luggage 


rhaps in a traveller 
3 native fire ants, th 


look somewhat 


t t for several years 


they 
19% 


onsiderabl part of the South 


know this to be true because, by the tim 


about 


la é separate Species 


identifi 
ad over a 
Gulf of Mexico 

Mobile Alabama 


and 


| port of entry 1s 


Infestation Ci st in this area have spread 


to the west, north and cast for about equal 


out fanwis 
In addition to flying and crawling, the 1m 
ant has shown that he ts a very accomplished 


port { fir 
aboard 


hitch-hiket H« 


trucks, trains and even airplanes 


lrifts on logs, travels auto 


mobil and readily 


urvives shipment in nursery stock 


As a result you will find thriving colonies scattered 


southern States, as far west as Texas, cast to 


lorida, and north to within fifty 


eorgia and FI 
border of Virginia. Worst of all 


outhern | 
Alabama that the 


over ten 


miles of 
SCICNTISTS 


imported fire ant 


southern 


than any of the native species, and 


other ants become scarce 


of the alarming vitality of this 
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Thriving colonies of the im- 
ported fire ant are found in ten 
southern States, spreading fan- 
wise from the original port of 
entry, believed to have been 


Mobile, Alabama 


ittle alicn, and how did tt 
stablish so broad a beachhead 
n such a comparatively short 
time? In the first place, the 
imported fire ant has not had 
tro reckon yet with ‘‘Nature’s 
valance; that 1s, as yet un 
known enemies that normally 
keep it in check in its native 
Argentina, Brazil and Uruguay 
In the second place, It develops 
1 remarkably efficient type of 
olony, after the manner of 
ther ants, but on a larger 
more dramatic scale 

There are three adult forms 
winged females or queens, 
which lay the eggs; winged 
males that mate with the 


queens; and worker ants, which are wingless females 
and usually sterile. First the queen digs an underground 
hamber and starts laying her eggs in clusters that re 
semble finely ground meal. The 
lirty white grubs, depending upon the queen and the 
workers for food Larvae become 


idult ants in shape, and, if they 


remain wingless. 


Soon the workers begin to build a cone-shaped earth 
mound another of the reasons why the imported fire 


ant is an unwelcome guest. The 


iving annex, because an aver 
age-sized Colony may consist of 
as many as 25,000 workers and 
nly a few dozen winged forms 
The latter live in regal s 
lusion underground, until che 
tume comes for them to take 


ff on their one and 


only 
mating flight 

Something akin to th 
itement of COoronation-time in 
England pervades the ant col 
my when the mating flight ts 
ibout to occur. There 1s much 
verish activity around ch 
mound, with workers dashing 
iround and op ninyv new hol 
in the mound surface here and 
het Every now and then a 
nal Or a qu en will come to 
me of the openings and peer 
ut, perhaps to heck flying 


ondituo0n or mayt ust to 





overloaded plan s 
Mating 1s done in flight 


A short distance 


What prompts the 











watch the workers running about like frenzied promoters 

Finally comes the big moment. The males take off 
quickly and directly from the sides of the mound. The 
queens usually climb on nearby plants, and, like licek 


slowly lift their bodies into the air 


and the males die soon after 


away, unless they are caught tn 


a sudden unexpected wind, the queens land and dig 
casting off their wings and preparing th 
chambers in which they will lay more eggs 


colony's leaders to seek a new home? 


Need for more food perhap ofr 
a disturban of the mound 


Sometimes the mounds become 


roo pig ind unmanageabl 
And what { Ome ot th 
vorkers lett behind? burst they 
hocat th aL nest hich 
ually 1 a mor than 25 
! ta i lhen th irctull 
il th inhhatched ind 
immatut i t f } ha 
) I th ittol 

lh mound if I i 
narkab) truct f ill 

itul | hth t 
I jual rolan 1 | 
b [ I ijt ) i 
The illustration shows the size 


of the mounds built by the im 
ported fire ant Mounds are 
most common in open areas like 
C iltivated fields pastures parks 


lawns and meadow: 





oil, mounds may rise in cultivated fields, pastures, golf ment Printing Office, Washington 25, D. ¢ 


lhe price 1s 
courses, and even on lawns or under porch Worker five cents, postpaid 


ants quickly erect it when the queen's first brood begins Perhaps those who live or who visit in the South may 


enlarging her underground chamber. As more workers be more immediately interested in self-treatment, in the 


arrive, the mound must be made higher. It appear: event that a fire ant injects his stingers. Because the 


solid, but a mound ts really a honeycombed framework fluid that causes the irritation is formic acid, doctors 


whose passageways are revealed after every heavy rain say they have no better remedy than old-fashioned baking 


It may range in height from ten inches to two feet or soda, daubed on—plus patience and perhaps a mantel 


more piece from which to eat one’s meals, if necessary! 


To man, the mound serves one useful purpose —1t At hearings held by a House Agricultural subcom 


reveals the location of an ant colony But it 1s most mittee in March 


| 


1957, the need for more funds to fight 
un ightly and, in grain fi lds, the blades of harvesting such mena 


es and nuisances was declared imperative 


machines are often twisted by colliding with it. Mounds W. L. Popham, assistant administrator in charge of 


arouse the curiosity of children and pets, who may be Agriculture's plant pest control program, predicted that 


severcly stung when they walk into them, or otherwise at the rate they have been spreading, fire ants may 


fisturb them. Workers or stinging ants rush from possibly invade Virginia and the District of Columbia 
tunnels in the ground surface some distance from the during 1957 


mounds, and converge like an avenging army on the 


molester 


Other Department of Agriculture specialists, who be 


gan spending moncy 1n 1950 to fight the intruders, re 


In Dallas County, Alabama, where an intensive study port that counter-measures through State and county 


of the imported fire ant was conducted in 1952, 1t was agencies have not been able to stem the tide They 


estumated that the loss on improved pasture land, in recommend that Congt provide funds to send out 


cluding damage to machinery, was $40,000. Counts of exterminator teams’ to work tn the field in a sort of 


rom filty to seventy-five mounds an acre are COMMON attern om ny rom 1c proun or course O! 
f fif { | t f mt ttern bombi from tt | f f 


in some parishe s of southern Louisiana. Crop losses of infested are 


cabbage, broccoli, okra, corn, egg plant, and collard run Congressman T. Ashton Thompson (D-La 


appearing 


into hundreds of thousands of dollars before the subcommittee, predicted that unless prompt 


| acking a natural enemy, what can be done to counter steps were taken to eradicate the menace. imported fire 


attack the imported fire ant?) Three methods of control ants will spread “‘so fast they'll soon be in every State 


mound treatment, area treatment, and building and in the Union. It would be tronical if we spent billion 


lawn treatment have been worked out by the Agri to fight communism, only to be eaten up by ants!’ 
cultural Research Service of the United Stat Department 
of Agriculture. All involve the use of highly potsonor Editor's Not A bill to permit the Department of 


insecticides, requiring some experience in handling Agriculture to intensify its drive against the import 


Those interested in preparing and using such sprays fire ant and other foreign insect pests, introduced by 


and powders should write for Leaflet Number 350 Phe Congressman Thomas G. Abernethy (D-Miss was 


Imported Fire Ant, How to Control It from the vasscd by the House and, with a Senate bill, was in 
| 


Superintendent of Document United States Govern conference at press tim a id i] 


BENEATH MY TREE 


I looked directly up to s 


j 


A squirrel looking down at m 
Incredulous he was to find 
1 creature not of his own kind 
His eyes grew bigger, beadter 
His tilted glance grew greedtey 
To gather in this sudden ky 
He never learned in quarrel 
In looking through me what 
Was nothing based on human 
Did he see tensions strange t 
Ind psychic moods to me quit 
he never thougl 
ing u hati 


Louise 
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Along the edge of 
an abandoned upland 
field you are likely 


to meet 


The Indigo 
Bunting 
and 
His Family 


By GEORGE A. SMITH 


The indigo bunting is probably more com- 
mon than generally realized, because at a 
distance, and against certain backgrounds, 
the male looks black; the female indigo 
bunting is often mistaken for a sparrow 


NUMBER OF members of the bird family that 
A includes the buntings, the grosbeaks and the 
finches furnish our woods and fields with flashes 
of color that sometumes, against sharply contrasting 
background cem to border on the unreal On 
of these 1s the male indigo bunting, bedecked in a 
solid tunic of rich blue feathers during the mid 


| | 


{ loing sentry duty from a 


summer day perhay 
nearby perch in the high branch of a tr while 
Mrs. Bunting ts caring for their young 
The female has but a tinge of blue in her feather 
closely resembles a little brown sparrow, whil 
young of this violently ontrasting pat 
whe ther mal or female will have the Noration 
the mother untul they are nearly full-grown 
s not until after the first mole that the mal 
youngsters begin to take on the d Cy by] une jor of 
their father 
The female indigo bunting lik 
glected uy land fields along the edge SOM 
a he builds well out of sig in the 


thick branch of a low-growing t rin che 


frict {ly he lter ot a tangle ot i u h hea Sad he 


n a nest substantially constructed from grass and 
animal hairs the female indigo bunting lays from 
three to four pale bluish-white e995 








Mother bunting arrives with a beakful of insects, and Junior's 
mouth opens wide with expectation. 


Three small but ravenous indigo buntings make a full day $ 
' ' 
work for the female. Young birds do not eat muc) at any 
one time, but their rapid digestion makes a steady food 
supply imperative, 


Mrs. Bunting makes sure that the load of insects is well 
settled in the bottomless cavern 
¥ 


In they go! The feeding process 1s $ ymewhat reminiscent of 


stoking up an old-fashioned coa Ouming furnace. 





| 


i i \ i 
Satisfied at least for the time be ing, the youngster settles back comfortably on a branch while his mother goes in searcn of insects 


' j ’ ; , 
for the two othe ie@Ggiings” 4 search that may, in the case of the indigo bur ting, cover an area of approximately tive acres 





New “Insect” 


Discoveries 


As photographically 


recorded for Dr. Adolph 


C. Bhugnatz, Ph. X., by 


Male (left) and female Ricinu 


of the speci2s found by Dr 
lored but Ric mu 


$ beetles, var. chromus Few 
Bhugnatz were handsomely 
was purple and green with cream 
colored legs 


WILLIAM D. BARKLEY 


never heard of Dr 
ntomologist | 


Adolph C. Bhugnatz, 


o not let it worry you. The 


pent the greater part of his adult 
world’s jungles 


ha 


for new insects, after 


age at the University of 
regarde by his professors 
rather remarkable specimen himself, 


at promise 


and 
orket { 


or 

Bhugnatz returned from a jungle 
growth of beard and a collection 
ects and mammals 


en the beard and the insects 


Mavaz s notion of professors emerg 
D1 


There is no 
conn tion 


- but ac 
ali 
Bhugnatz must ¢ 
rd e Doctor 
The hook-tail mouse 


(oeun } 


hooku 


ainly be cre lited 

is aware that the results of 

, r often challenged by skeptics, 

| 

j ‘ I the assistance of a 

tailu was considered 
a rather remarkable pecimen of mammalian life by Dr. Bhu« 

natz } 


) tist ; tographer, William D. B 
although not of technical interest to the entomolo zist who ill cl 


Doctor {isco 


and 


Baltimore 
tarkley, through 


Y [ 


the spiny sea-bug, spends most of its time 
in the shallow waters of streams feeding on grains of sand 
from 


which it derives the silica of its granite-hard shell 
At left 


is the nutmeg beetle Nutmegus beetleus 


J with jaw 
muscles that can cut a nutmeg in half in a matter of minutes 
Size range, three to five inches 
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Evolutionary changes have treated the dinosaur bug, Dino 
sahaurus minaturius, rather shabbily; the little fellow seems 
to have become smaller, instead of larger A rare prize is the verbena hardback 
Verbena quintus, the male of which is the 
only known creature having an odd number 
of leas 


Everyone likes a bit of fun now and then, including William 
D Barkley whose specialty of seed phot graphy has fur 
nished many State agricultural colleges with aids to seed 
identification for courses in agronomy With the clever 
addition of appendages like legs heads, antennas and tails, 
Mr. Bar! ley transforms seeds into new and sometimes alarm 
ing insects and mammals; thus, in the key photo raph below 
we find that “‘insects'’ 1 and 2 are actually seeds of the 
castor-bean 3, the seed of eur 4, the wild sunflower 


: S< | é > sn oO th ( ) é f ¢ 
New to the entomological world is the brush-tailed warrior , sainfoil; 6, tic trefoil; 7, snow-on-the-mountain; 8, tall 


beetle, Centaurea battleus, with a sheaf of barbed, poison 
tipped spikes it can aim and shoot, 


oat-qrass; 9 calendula; and 10, the hairy vervain 


One of the unusual features of the twist-tail wheat hopper 
lriticun is the unwinding and rewinding of its tail 
according to fluctuations in humidity 


This insect is known to jungle-dwellers as the 
calendula road-runner, and to Dr. Bkugnatz as 
extremely fast in flight. 





The snapping turtle is common from 
Canada to Florida, and as far west as 
the Rocky Mountains; it may weigh 
up to 30 pounds or more, and live to 
be 25 years old. Turtles like other 
predators, are part of Nature's system 
of checks and balances, and biologists 
recognize the need for their protection. 


Turtle with a Temper 


Snappers have the longest tails of any of the North American 
turtles, a convenient, and the only safe way, to handle them 


By JOHN H. GERARD 


THEN A geologist speaks of a plant, mammal or 
W reptile as being “‘successful he is likely to be 
making a mental count of the number of geological 

in Nature's eras-long Book through which tt 
its way without disaster In this sense of the 
common snapping turtle of our quiet, muddy 
backwaters must certainly qualify as one of 
great reptilian successes 
efore the ‘‘terrible lizards the dinosaurs of 
Middle Ages -roamed like bad dreams across 
e of the earth, turtles had developed approximately 
forms. The snapping turtle has brought 
igh the millions of years the widened, over 
» that form his upper shell, the repulian head, 


armored tail, almost without change And it 


idded that the snapper brought with him into 
ent one of the shortest and most formidable 
f the animal world. Is it not significant that 


by snapping turtle, seconds after breaking from its 


shell, is able and quite willing to bite? ed cd Sd 





The female snapping turtle goes ashore to lay her nearly round, white eqqs that 
will hatch, in about 85 days into young turtles reaching maturity in from five 
to seven years 


During the winter the snapper hibernates in the 
‘ bottom mud; but in this unusual photograph, 4 snap- 
Ventral view of tail shows ping turtle is shown swimming along slowly under 
that, compared with alligator the ice. 
snapper, plates are fewer, 
squarish, and in a_ straight 


Wh, 
ue t te 


rat i iy 


Snapping turtles are hosts to many 

parasites, both internal and external; 

above is shown a leech, Placobdella, 
attached to the leg of a snapper 


This snapping turtle is giving a demon- 
stration of how his race acquired its 
common name. The sharp, toothless 
jaw strikes out in a movement too fast » get's . D4 


for the eye to follow, with a thrust “te un? &° Fe ’ ; 
that may carry the turtle off the ground Co PEs ORS a < eg an Fl ihe 


a. ; 





V} 


The San Diego alligator lizard yerrnonotus multicarinatu 
webbii, a race of the red-backed alligator lizard, is com 
mon in Los Angeles County, and is frequently found in 
gardens in the midst of the city where the vegetation is 
sufficiently thick They are commoner than most people 
realize, as they are somewhat secretive in habits. The 
photographs illustrate the odd courtship behavior of this 


he 
4 ee iee or rer 


ae 


species, the male grasping the female just back of the head 
with his large jaws. The more brilliant coloration of the 
male, especially in the breeding season, can be seen 
This fellow fought off the attacks of a shrike and defied the 
photographer for several minutes while he dragged his 
unprotesting mate several feet across a lawn to the pro- 
tection of a Eugenia hedge. 
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Hunting Is Being Oversold 


\n Editorial 


HE United States Fish and Wildlife Service announ 
yes ‘once again a record has been set in the number 
of license holders for sport fishing and wild game hunt 
ing in the United States Among other things, th« 
release comments that ‘Michigan, the only State to 
record more than a million hunting license sales, retained 
its lead in hunting.” 

The release seems to take pride in announcing th 
statistics for the fiscal year ending June 30, 1956. It 
points out that a total of 14,461,848 licenses were sold 


for hunting. This represented an increase of 270,2 


ling 


hunting license holders over the total for the prec 
fiscal year. Translated into dollars, it is announced that 
hunters paid $46,638,220 for licenses, tags, permits and 
stamps 

These are the official figures announced by the agency 


entrusted with the Federal aspects of maintaining and 


managing wisely our wildlife resources. We cannot hel} 
but wonder why there should be any pride in such stati 
tics, particularly when they are const fered together with 
other quite startling figures A few wecks ago thi 
United States passed the 170,000,000-mark in population 
Two decades from now there will be 60,000,000 mor 
peo] le in this country, or 230,000,000 of us 

It seems to us that it 1s sobering to consider what thi 
increase means in impact upon the land for habitation 
and for production of necessities to support such a popu 
lation. Under such circumstances habitat for waldlif 
is faced with contraction. If this 1s accompanied by a 
steady increase in gunning pressure the resultance effect 
on wildlife populations should be obvious The increase 
in hunting licenses during the past fiscal year was ap 
proximately two percent. An annual two percent of a 
growing total can soon add up to a startling gunning 
pressure on wildlife species that are bound to have far 
less living space 

This concern about problems created by human popu 
lation in competition with wildlife gained the attention 
of speakers in high position at the recent North American 
Wildlife Conference in Washington. These speakers em 
phasized the fact that wildlife populations must be main 
tained in the face of industrial and agricultural progress 
and competition, and that it will be no simple task to 
achieve this 

It seems to us, therefore, that we must adopt a new 
viewpoint of the wildlife situation We must recogniz 
the plain face that hunting as a sport cannot continu 
} 


to be oversold as it 1s being today. Overselling has 


many manifestations. A recent survey was designed to 
prove that hunting and fishing are ‘‘big business,’’ and 
California asserts that licensed fishermen and hunters 
spent $487,000,000 tn that State in 1955 for their fun 
Most State fish and game or conservation commissions 


exist on the income from their license sal lo survive 


and carry on their work they must sell more licenses 
Hunting magazines avidly promote sport hunting 
through their editorial contents and advertising columns, 
as do most rod and gun writers. Sportsmen's organiza 
t1on make their additions to the pressut 

As a further indication of hunting demands of th 
fucure itis disturbing to discover that some youth groups 


seck to promote interest and activity of our rising gen 


eration in hunting. In understandabl f-interest arm 


and ammunition manufacturers sound a similar cal 
witness a recent publication prepared for boys and girl: 
and entttled ‘Shooting Fun for Everyon 

Non-hunters constitute a great majority of th peopl 
No doubt many of these do not give much thought, on 
way or the other, to wildlife Suc there are many who 


do enjoy seeing wildlife just as a part of the natural 


cen Such individuals are not extensively organized or 
vocal, or, perhay especially well-informed about thi 
wildlife situation today and tn the futur Neverthele 
they have a stake in that future and the right to b 
Con ider 


Evolved from the Bureau of Biological Survey, which 


was essentially an agency concerned with a scienttifi 
approach to wildlit the U.S. Fish and Wildlif rvi 
has gradually acquired different responsibilities and b 
come an agency primarily responsive to the hunter and 
fisherman. This 1s a natural development of the Servi 


control over migratory game birds, its fine refuge system 
ics administration of the Piteman-Robertson Act and the 
Dingell-Johnson Act, and its other concerns for gam 
animals as a crop. As such tt has an opportunity for wi 
leadet ship that has a vision of the prol lems of the future 
ober thought should pive the true | rtsman | ius 
But we do not plea { th ause of those who find pleasure 


in spore killing. They ar ompetent to fight their own 


battles But w gre Concerned about the futur of all 
species of Our native bird and mammal I|1f W lies 
that that future 1s black unl) we stop overselling hunt 


ing and take d sound look At the Impl ation or the 


decades immediately to come. We saw what a policy of 


lid to our umber resource Wildlife 
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cut and get out 


annot survive a ‘shoot and get out pols 








SVEN THOUGH We af 
K lwellers, ther 
Ipportunity to young peopl 
peopl 


work 


are 


ind mor and a dwin 


I ource in resource 
be: 
for real service 


oldest 


Conservation 


4 outdoor carcers omes 
vreater chance 


bore 


Unit d 


try is the 


Stat in 
forester 
by 


| in for 


American-trained 


vears of this century 
] AA) were 


Ly 


cnyape stry 


put this mcrease in number 


least LOOO untill { openings for 


trained forester in industry 


ind that 


ichitist and { 


ypovernimcnt at Cin 


prot ronal forester 1s 


chnoician who 1 


playing an important role in 


modern sock His task 1s the 


t\ 


of forests and tor 


upply 


| 


managvciment 


t land to th Va 


yrowing nee for fof 


and torest crvi 


products in lude wood 


ountl forms and 


from. fof t wat 


for domesti 


ts furnish 
and provid 


and waildet 
| 


ntiti tudy 


piration and olitu 


Mmportant © 


turning 


scl) Outdoor 
dling supply of natural 
conservation, a 
more 


rec covnize { 


started 


1956 


Is Your Career 


In Forestry? 


By ARTHUR B. MEYER 


A beginning forester, in the United States Forest Service 

may be assigned to a ranger district of one of our 153 

national forests; under the guidance of a ranger, he would 

cruise timber, do surveying, fight fires, plant trees, and 
help carry on improvements 


ot 


that offer 


into a nation city ation for millions of vacationing Americans cach year 


careers The forester, in managing forests so that they produce 


In fact, as we have mor the greatest possible amount of the goods and services 


ot He 


something about 


we require them, needs to be highly trained 


field 
offer 


knows about and soils, and 


wildlife 


Lud tion 


Major trees 


important and watershed, outdoor recreation, and forage pro 


H 


harvest sawlogs and pulpwood 


knows how to survey land, build roads 


the 
ot 


| rofession. in 
handful 
the 


estumated 


He 1s acquainted with 
H« 


and in stopping damage from insects and 


The 


work 


first the economics of the forest industries is skilled in 


in carly fighting fires 
In addition to these and other technical matters 
He 
ind directs organizations in govern 
H« 


works with the general pul lic 
ot 


lisease 
hi 


UPCrvis¢ 


that 
lied field { 
| 


to x 


it Was 


and closely al forester also works continually with peopl 


ther Appeal al worke! 


ment agencies and industry 
The long range forestry program of one of our largest 


paper manufacturers begins with genetically con 


trolled seedlings from selected cones like these in the protection forests 


and in bringing about an appre 





tation of th for the 


of 


Necessity 


all rt 


ources 


wise us¢ m wabl nat 


iral t 


Alchough forestry 1 on 


{ basically with land and 


Our individ 


ial 


management 


ngage in a wide variety 


work from C1 


h 


nthe re 


| 


through sincs aad 


{ 


teaching, and 


bor 
Fed 
pully and 


npani 


sters may 


ral and 


industrial 


ranization 














allied 


wildlife management 


in fields closely with forestry, such as soil con 








servation arboriculture, park 
planning and management, wood technology, certain 


phases of engineering, and the manufacture and sale of 


wood pr xducts 


Out of the 1956 estimated total of 17,000 practicing 


foresters, about 7500 were classified as in private or 
industrial work, mainly with the pulp, paper, and 
lumber companies, but including 1250 self-employed \ 


slightly smaller number, 7000, worked for public govern 


mental agencies, of which the largest single 


employer 
was the United States Forest Service in the Department 
of Agriculture 

The professional worker tn forestry requires four 


Advanced 


n some ficlds, like research and 


vears of College training leading to a degre 


study Is mecessary 1 

teaching, helpful in others \ total of cthirty-cight 
olleges and universites distributed throughout the 
United States offer professional degrees OL thes 
twenty-six are accredited by the professional Society of 


{ 


American Foresters as providing approved courses and 
g 


requirement 
College training consists of a foundation of scientific 
conomic, and social studies upon which 


forestry 1s based, in a minimum of five tech 


cnyinecring 


(raining tif 


nical fields These include ss/vsculture, or the art of 


producing and tending forests, forest management, which 


Ranger George Tannehill inspects a stand of virgin loblolly 
pine in the Winn district near Saline Lake, in Louisiana's 
Kisatchie National Forest 



































Some beginning foresters may be assigned to research 


work by a forest experiment station of the United 


States Forest Service 


Combine busin methods and t hoical tor try for 
protection, forest nomics, And forest ut ition 

lhe United States Forest Service ts the leading exampl 
of publi employment in forestry lentran is vained 
through the po ion of required college training, and 
the satisfactory completion of the federal service entran 
examination of the Civil Service Commission Ih 
beginning forester would most likely be assigned to a 


ranger district the administrative unit of one of th 










ountry s 153 national forest There, under the direction 
W wet { rag | 
of the ranger he would enga in Many activits Te + 
cluding ruisinyg 1 ntorviny tim ! urs yin 
fighting fires or epidemics of tn { planting tre¢ 






| 


marking (selecting) tumber for sale to wood-using tndu 









rhe carrying on range forage urvVcy ind HMpros ene 


He would find himself concerned with working pro 







fuctively and congenitally with oth ipervising sul 
prot s1onal mploy ind Jaborer lealing with uset 
of the national forests, who vary from timber cutters to 








tourist Other beginning for tcl may i Itt) | to 












research work by a forest x periment 




















Servi 





Salar %421 





and increase with length of servi and promotion to 





positions of greater respon thility in the CrVice \ 






forest supervisor, for example, who administers a na 






tional forest made 








up of ranger districts, has a salary of 


from $7§70 to $10,065 lop pay for a regional forester 






who directs the work and busine of all the national 











forests within one of the Servic ten regions, may go 





as high as $12.69 per yeal Some position including 





that of the Chief of the Service, have higher salars 









Federal] rvice holds out the advantages of permanent 


ral vacation and sick leave, and retire 















Foresters working for industrial and private tumber 


land owners engage in almost ery pha of technical 






forestry, the busin aspects of growing, harvesting, and 
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Through the efforts of a conservationist of fifty 

years ago, the sixteen acres of rhododendrons 

in what is now a New Hampshire State park 
were saved from destruction by logging 


Photograph by the Author 


Beauty of the Swamp 


By FRANCES GREEN 


rik creamy white, pink-tipp. ended its use to the general publi 
imple improvements have made the 


idodendron maximum untold 


within a pine forest on the outskirts of Fitzwilliam, o1 al no ‘ y accessibl The two-mile approach 


t New Hampshire | familiar Stat improved, and the parking 
rmed into a vision of mid-summer floral ma aro In an open grove 
\ 1 for them grow s1» n ad by towering pines 1s a secluded picnic area, and 


Within the park that 1 nan 


icres of this spectacular rhododendron, the large cNOV is a simple playground for visiting children 
h concentration in the United Stat avil proy the rhododendrons 


parking area and proceed on foot along a mile-long 


it 1s necessary to leave cars 


ome botanists to have been ther 
loop trail This path, gently graded and reasonably 


this pre: ( dendron sw and mooth for ; oods trail, passes under a canopy formed 


Rhoden yt; : li 1 ! y giant ! and map| whose crowns almost meet 


Vision ig the rhododendron thickets. Crossing 


than fifty years ag arnin low-lyin pots on sturdy low foot bridge the 
woul lestroy V ISIC y enjoy close-up views of the huge clusters of 
Ware took immed 1O flower yor from slightly elevated slopes wher 


nt { { { sound of footst ar 


acre farm involved, « 1 | 1 | ad ps 


ppala hian Mountain Clul tipul; | th 1O istant VICWws u ver th tO} of shrubs 


wamp should pread in tangled profusion 


in which they are rooted 
in again to form a thick barrier 
ms to vanish, although actually 


ned a sharp corner to pass between 
as elsewhere 1n the park 


mrowth 


rmined by the location of 


torm il omp! { 
\pplachian Mountain ¢ 


erty a ; Ware had f | , 200-year- the | vation « 1¢ rhododendrons 
ring rhododendrons are its chief 


of it width was 


| 
farmhouse and th 


retreat for clul embers an Matt idron State Park also includes mor 


r varicties of flowers and flowering 


bushes grow side by side with 


and the income from timber harvesting 


the expense of maintenance a the 


In 1947 the Appalachian Mountain Clu and many other plant varieties may 


rty to the State of New Hampshire for us short Nature (continued on page 330 
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Trees and shrubs provide excellent protection for the rough green snake. Its body 
coloration blends with the green leaves to offer a nearly perfect camouflage 





Rough Green Snake 


By CHARLES R. KILBOURNE 


[ you characterized any snake as being graceful 
probably you would hear ot jeCTIONS and protests 
from many people; and yet this adjective well describe 


Opheodrys aestivus, Commonly known as the rough green 
or keeled green snake A comparison of the bodies of the 
various species shows that the unusually slim form of 
the rough green snake presents a unique and handsom« 
appearance And if mild tempers of captive reptiles are 
to be desired, certainly in this respect the rough green 
far surpasses the rest of the snake: 

The identification of the species 1s relatively casy 


ts green color The only other snake 1 


bex ause of 





June 


PR) raf / luthor 
embling the rough green ts cl mooth green snake 
and even this apparent similarity of closely related 
species as dispelled, if w ircfully examine the scales 
of each of them. Upon close examination, th ales of 


the smooth green snake at perfectly smooth; wherea 


on the scales of the rough green sna a ridge or keel can 
be found on each i giving the t pel its rough 
appearan as well as its nam 

In making a comparison, location in the field ts also 
Important Ihe mooth A | 1) nak l oOrcen found in) 
Open grassy areas, whereas the rough green tends to be 
arboreal In addition, there 1s a readily distinguished 
lifferen im SI herween the two Ihe full-grown 
rough green snake 1s a t chirt h mg. or about 
tw h neth of th mooth ypreet Both snak 
now ! ha roam ) red ntral ria maid 
temper ind are i ro ibat 

Ihe rough green snal ms to be found in preatest 
numbers in th yuthern Stat It it is appearing with 
Increasing [req ncy in the North [he norchward limit 
4 abundant number n it pr nt, to | outhert 
N W J \ Ih y fy il il aid in mid nme! 
tten tf Ju During irly fa th lark Olored titel 
rpents hatch, and gradually acquire the typical grees 
yor of their parent 


The night hunting rough green snake shows a preference 
for : h-bodied zrpillars, t her f dbits 
or smootn-bodied caterpillars, Out other tavorite tidbits 


include grasshoppers crickets and spiders 





who wa taring at ling 
upward to the two thin green boda 


orted by the fluorescent light ca 


uring its nocturnal wandering the rough gt 


Rough green snakes will not eat voluntarily in captivity 
but gentle force-feeding is successful 


On close examination of the body a ridge or keel will 


be found on each scale, giving the reptile its rough 


appearance as well as its popular name 


normal] { It ms co show 
asionall 


caterpillar Hut many 


ountry voured. High on the list 


yras hoppet and spider 
Captivity fasts continu 
FAI 


the most 
alfinit 


cnt tarvation 
crimentally ortunately, this 1 asy with 
mouth ts gently opened with a 


t, such as a mealworm, ts car 


mouth Phe forward part of th 
t th hea 
When th 


out diffi 
ough gt the rough ) snake 1s almo 
following oolroom look directly at % afy branch that 
nak that aped from a 


repul and yet quite often th 


nake were hunted tor pointed out before 1t may be seen At 


without suc binally 


leading a group discussion a week after th 


interrupted by the 1 ard 


hnique, when collecting specimens, ts to 


lower limbs of small trees The roug! 
pointing finger betray its presence by either par 
keveryon y noticeable movement through the 
as they hung suy movement of shrubbery will oftes 
c above mingly surprising appearance of a specimen 
nakes had en able to climb the rough cindet you camp, walk, or picnic this year in rough green 
walls of the room to this lofty position 


i¢ hunt for food usually takes pla at al { pleasant acquaintance of this graceful greet 


2 2 2 


rritory, perhaps you will be fortunate enough to 


THE OLD FENCE 










































Waste from our coal mines furnishes 


Strange Keys 
to the Past 


By HENRY N. ANDREWS 








The fossil record obtained from coal balls 1s fragmentary but 
it has revealed much about the evolution of plants and mammals 
This is an impression of part of the leaf of a Carboniferous plant 
that bore fern-like foliage and true seeds 


MPRESSIONS Of fern-like leaves and a large variety of thirty years ago. Ie must be admitted chat the long 
| plants from rocks of the Coal Age period have long delay was due in some degree to lack of interest on the 
been displayed in natural history museums throughout part of American botanists, but it was partly due to the 
the world. Such impressions often make fascinating fact that we are dependent on modern mining methods 
xhibit specimens, and they have helped a good deal in to obtain the material we need, and such methods date from 

nabling us to create restorations of the forests that so about that ume. To obtain the petrified material, we 
long ago occupied vast areas of the north temperat must have access to the coal; and such access 1s greatly 
' zone of the earth. However, only rarely are such plant facilitated by the open-pit or strip-mining Operations 
tossils sufficiently well preserved to give us all the clu now scattered across the country from Ohio to Kansas 
! we would like cto have, in order to focus this scattered Coal seams through this area are found at varying 
lebris into a picture that ts really satisfactory lepths below the surface of the ground. Some are 
Fortunately, there 1s another source of information 
} one that reveals more important secrets, and one that 
has called for correspondingly more laborious and 
painstaking study This source exists in the form of 
igegregations of petrified plants that are found, not in the 
shales above the coal, but in the coal seam itself, and 
vecause these are often more or less round in form they 
} ire known as coal-balls 
{ About a hundred years ago, masses of petrified plant 
mains were discovered in some of the coals of northern 
England. Through the studies of a smal! but enthustasu 
U rroup of paleobotanists in that country, a great deal of 
ight was shed on one of the greatest surges of vegetation 
! hat ever swept across the fa of our planet Many 
ol w and undreamed-of plants were found, fragmentary 
is usual, but often preserved with a perfection that had 
ot been encountered previously 
For reasons that are not enturely clear, comparabl F 
tudi were not initiated in thi ountry until about 


Coal-balls are masses of petrified plant remains that must 


be removed from the coal before it is marketed Such 
rocks’ contain a wealth of information about the plants 


that produced the coal seam 


and others lic hundreds of feet deep 


noted that 


{ 
Piant 


} 
up 


First step in the preparation of a coal-ball for study is an 
exploratory cut with a diamond saw; about five minutes 


would be required to cut this specimen 





kn¢ IW 


on @ grinding lap 


the surface must 


Ci surface is next smoothed 


mincral 
using an abrasive such as carborundum 


be smooth, but a high polish is not necessary 


Alter drying for a few hours the nitrocellulose peel’ 
is removed and brings with it a thin section of whatever 
plant parts were exposed The preparation 1s then ready 


for examination under a microscope 
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at the surface along stream banks or 


It may be 


oal-balls have been found in the deep mines 


; material is brought to the surface with 


If a good seam is not mort than about 


and other conditions are suitable, it may 


tripping off the overlying soil and rock 


lectric shovels that claw out twenty or 


yards at a time 


wpoint of the mine OF rator, the coal 1s 
taken out by smaller shovels and pro 
But the viewpoint of the fossil hunter 
cs perhaps several acres of coal 

ff an accumulation of vegetation 

225 million years ago, and which 
xploration. He may find nothing 


if luck 1s with him, he will see 


projecting here and there, slightly above 
A little work with a pick 
rock 


Drown to a 


cam 


to be masses of varying in ap 


chocolat muddy grayish 


k NnOWS 


Kperien 


m he that he will find petrified 


a fairly accurate estimate 


ld of the quality of preservation 


| 


of laboratory study will reveal 


It 1s quite safe to say that no 


rmation about plants of the past 1s less 


t giant than the aggregations of 


all coal-ball yet there 1s no source 


more spectacular specimens, when 


believe that these petri 


ntatly SAM pt oO 1c preal apprepa 
p! f the great aggreg 


bris that accumulated in the Carboni 


reasons that are still not at all well 


with 


of this debris became infiltrated 


| stems leaves 


trifi the plant remain 


preventing them from being crushed 


cless surrounding material we 
coal-t 


that weigh several hundred pounds; 


alls vary from golf-ball 


and 


they vary just as much tn shape 


cCurrence In some mines they 


abundant 


foun | 


while in others they are 


h min several tons may b on 


a month or two later, when the mining 


moved on a few hundred yards, they 


scr 


there are many pect 


{ 


arbonates of calcium and 


t teature ot preservation 


ntage of iron. sulfid are 


!, and here the pr rvation 


balls are not welcomed 


hey will not 
Thus, w 
lumps adjoining th 
1 from the 


tern Kansas 


eparat 


lle 


N iture Vaga: 












oal-balls occur in such abundance 
that they are used as a base ma 
terial in the construction of roads 
Here our collecting technique ts 
to walk along the sides of the 
road, examine slightly weathered 
specimens, and select the more 
promising ones for study! 

When we get the coal-balls 
back to the laboratory, and our 
colleagues in other branches of 
botanical research make unsavory 
comments about cluttering up the 
building with “‘rocks,’’ the work 
really begins 

Unless a CONSPL uous structure 
such as a large stem, 1s exposed 
on the surface, we have little 
notion as to what ts contained 
within a specimen. The first step 


is to make an exploratory cut 








process is that a thin layer oft 
mineral matter ts replaced by the 
nitrocellulose, and we end up with 
an actual thin section of the plant 
parts that were preserve | 

If this exploratory cut reveals 
fossil plants that are of particular 
interest, or perhaps even plants 
that have never been seen before 
the specimen is trimmed and cut 
accordingly \ frequent question 
that is asked by visitors to our 
What next? Where 


lo we go from here? The ulti 


laboratory ts 


mate objective of our study ts to 


ling of the 


gain a better understan 
plants of the Carboniferous period 
and to determine how they fit into 
the general stream of life that 
ame before, and that followed on 


up to the present The fossil 


with the diamond saw This is a record 1s known to be fragmentary 
{ 

rather simple piece of equipment Ferns were abundant in the Carboniferou and far from comple t it 1S 

a circular iron disc with diamond period; this shows a spore-sac containing lusive game that we hunt, yet it 


lust embedded in the edge It 
runs in a mixture of kerosene and 
ul at a slow speed, and 1s messy but efficient For 
xample, a specimen eight inches in diameter can be cut 
in about as many minutes The exposed surface 1 


smoothed on a grinding lap, first with a coarse abrasty 
to remove the saw marks, then with a finer one, resulting 
in a surface that is velvety smooth to the touch, but not 
highly polished. It ts then immersed in a very dilut 
hydrochloric acid for two or three minut Thi 
etches out a thin layer of the mineral matter, leaving 
the plant tissues standing slightly in relief. By light 
ly’’ we mean a few cthousandths of an inch, and tt 1 
important to emphasize here that there ts actual plant 


material present in these petrifactions. There 1s a popu 





ar misconception that petrified plant or animal stru 
tures are literally and completely ‘‘turned to ston 
Actually, petrifactions vary greatly with referen t 
the relative amount of organic matter that 1s present 
For example, occasional specimens from certain of thi 
petrified forests in the West may be subjected to acid 
treatment that will dissolve out the mineral matter and 
leave the wood much as it existed in life. Other speci 
mens, given the same treatment, will dissolve com 
pletely, or nearly so, indicating that little of the original 
plant tissues remained. And so it 1s with the coal-ball 
the quality of preservation 1s highly variable 

Returning to our laboratory procedure, the etched 
specimen ts next placed in a tray of gravel or sand and 
allowed to dry A solution of nitrocellulose, similar to 
lear fingernail polish, 1s then poured over the surfa 
and allowed to harden overnight. In the morning thi 
film may be removed with the aid of a razor the tech 


nique is, in fact, known as the “‘pecl method” of pre 


paring thin sections. Essentially what happens in che 





for June-July, 1957 


numerous spores 





has revealed much about the 

ucion of plants and mammals 
that can be learned in no other way Paleobotany has 
been called ‘‘the last court of appeal”’ in plant evolution 
ause it 1s the only approach that gives us a 
real, if somewhat fleeting, glimpse of the life of the past 


Coal beds may range in thickness from the merest rib 


bon of black arbonaccou material indwiched 


tween rock layers, to great posits hundreds of feet deep 
Travelers through the American West have often noticed 
in the rock highway cuts of mountainous Country ams 
of coal | ween Drightly-hu layers of shale and sand 
tone; but such thin d posits are, of Course, not worth 
working at the pr nt cm 


Phe rock formations of the Coal Age cover vast area 


and the contained coal deposits are of great economu 
iImportan Derailed studs of the floras of different 
horizons hav yreatly facilitated pveologists in thea 
work of rrelating th equen of these rocks at dif 
ferent localit Botanically its important because we 
tind here the earliest ancestors of several modern families 
ferns; the diminuti lubmo which are so abundant 
in the eastern woodlands today, were represented by 
arbor cent relative which KIsted in Vast forests 
through much of what ts now mid-America, the early 

{ plant wer Iving, notably the forerunner ot 
the pin and their relat 

Our study of this unique and productis source of 
ancient vegetation is only well underway We got off 
to a later stare than our English colleagues, but already 


‘ 


many new plants have been discovered, and as more and 


more are revealed by the oily diamond saw working it 
way through coal-balls from many localities, we shall 
ontinue to create a mor ymplete picture of the great 
Carboniferous forests that gave u oal 5 He *» 
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Return of the Fisher' 


By BILL GEAGAN 


PUMPKIN moon bulged softly above th now 
A loaked spruces of Maine great north wood 
The wilderness world that had been a deep black smother 
Wa ul { lenly A beautiful fanta y land ot ilvere { now 
quirming shadows, and small sounds from many sour 
The snowshoe hare bounced gaily along in its deep trail 


to feast and frolic in the clearings. Deer surred in ther 
white prisons and began to feed again Ihe owl, bol 

lynx weascl and mous also mov { out to mect 
the and the never-ending challenge of food Na 


ounding the tocsin 


Deep in the hollow heart of an old white pine another 
reature surred from its bed, ready tor its mocturna 


prowling. Moving gracefully out on a stout limb, hea 


high, nostrils wide, it sampled the winter night Th 
rising moon silhouetted the long and powerful body 

the cold winds fingered the dark rich fur Ther 

tood Pekan, the Black-cat, the 


plendid and mysterious creature of the north wood 


his magniticen 


Many others of his kind, in different parts of th 


{ | 


woods, also were preparing for a night of wandering and 


hunting They had little to fear from the mammal 


they would prey upon; even the quill | porcupine and 
the stalwart members of the cat family 
Lightning fast, powerful, and courageou ekan wa 
more than a match for any of them cre was, how 
ver, one thing he could never match VICIOUS JaW 
of man's cruel stecl traps, clever! ‘ l co catch him 
Unlike the wary mink 
the tox and some of the 


Pekan 1 


enticed into 


other ftur-bearers 
quite castily 
trap And its believed by 
many that the use of traps 


by the tur hunters of the 


I largely 


ountiful past was 
responsible for eventually 
wiping out the species in 
much of its original range 
and reducing it to a danger 
ously low level in the r 
Other ta 


tors believed by some to 


maiming arcas 


have been responsible for che 
alarming scarcity of this 
animal were the destruction 
by lumbering and fire of its 
deep wilderness habitat, and 
its relatively slow rate of 


reproduction one to four 
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young in about lay Drought forth late in spring 


History reveals that when the white man first invaded 
this country with his axe and saw, the fisher was found 
quite abundantly over much of Maine, and in the moun 
tainous areas of the East, as far south as North Carolina 


lhe fishes 


vilization, and by the middle thirties 


range dwindled rapidly betore the advance ot 
it was describe 

Today it is regularly found 1 
Maine, New 


Adirondack Mountains of New York 


as a vanishing speci 
only four States cast of the Mississippi 
Hampshire, in th 
ind, | commonly, in Vermont. It also is found 11 
ome parts of southern Canada, from New Brunswick 
northwest to the lower MacKenzie River 


Buc now this valuable and 


interesting mammal, on 
aring cxtinction, 1s making a come back 

remaining range a develoy 
ment that hi al ! even the hiologists to scratcl 
puzzled head The conservation departments of th 
ireas in Which the fisher population ts increasing are, of 


Ou} hay } VY and interest | And the VY are cncourayvinyg 


the comeback by limiting the trapping of the fisher and 
ting extensive studies in the forests 
return to the great forests of Maine 1 


particularly notable. During the middle thirties severa 


other wildlife species of that State also had reached a 

low point in numbers, including the beaver, waterfow! 
ome shorebirds classified as game, and the moos« 

It was about then that wildlife research agencies began 

to be organized in answer t 

the handwriting on the wal! 


Wildlit 


Research Unit sponsored by 


The Cooperative 


the United States Fish and 
Wildlife 


tablished at the University 


SETVICE was cs 


of Maine, 1n Orono, as a 
division of the Department 
of Forestry, in 1935 The 
first specific data on th 
status of the fisher wa 
gathered in 1939, when Clar 
ence Aldous, leader of the 
Unit, and his assistant 
Mendall, circu 


questionnaire tC 


Howard I 
lated d 

Maine's hundred game wat 
dens. Each warden rated 
the abundance of the big 
game and fur animals in hi 
district All but two of the 
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the University 


' 


the hart 


the muscles 


officers thus questioned reported that the fisher was rare 

Shortly after World War II, more and more fisher re 
ports were received from State game wardens, trappers 
Che 
fisher, 1t seemed, was actually coming back from the very 
Dur 
ng the late forties it continued to increase in numbers, 


guides, timber-crutsers, and wildlife technicians 


brink of extinction where it had so long teetered 
and to extend its range in the State 


Main 


Coulter 


Heading rhe 
Malcolm \W 


fisher survey at this time was 


ASSIS 


that 


and 


make a mistake; and when mistake Causes 


quills 


to be slammed into the tac« eves by the porcupine’s 


slashing tail, the fisher 1s often blinded and eventually 


dies of starvation 


Professor Coulter has examined many fishers, and has 


tollowed their tracks through the snow-choked forests of 


Maine for years, but in all that time he has scen only one 


live fisher According to the reports of wildlife tech 


nicians in other parts of the present range they have 


had no better luck Few 





tant leader of the Coopera 
tive Wildlife Research Unit 
inder Mendall 


y the 


Encouraged 
strong and puzzling 


omeback of the 


Cp 
ty f \ 2 


launched an tn / 


fisher, the A 


young scientist, also a good 
woodsman 

nsive study of this mam 
mal in th 


With the as 


rame wardens and veteran trappers he uncovered 


winter of 1950 


stance Of other game technicians, Stat 


Ue h 


valuable data. Professor Coulter « xplains that the rang 


n Maine has been plotted, based upon the catch record 


ind careful track observations 


| 
Ired 


Crh 


Approximately 


hunk and fifty fishers have been carefully examined 


in the Unit laboratory, to investigate details of repro 


Also the 


further to 


uction and food habits 


tracked 


habitat pre ference 


animals have been 
wintect! 


and 


luring the study food habit 


abundance, he says 


Professor Coulter, and the technictans conducting 


imilar studies in other parts of the fisher's remaining 
range in this country and Canada, report that the animal 


The 


now she Ke 


ats a variety of foods menus, differing but slight 


y, include porcupines hares, mice, shrews 


quirrels, small birds, beechnuts, berries, and the carrion 


4 deer, moose and other mammals 


Professor Coulter applies salt co 


the proverbial grain of 
ports that the fisher 1s a slaughterer of deer. He says a 
youny or Ick 
fishes 
of starvation or from wounds infli 


guns. H 


vard, he says 


arge and very hungry male might take a 


{ 


cer, but that most of the deer flesh caten by 


trom deer that di ted 
never has found fisher tracks in a 
And he adds 


Maine weighed fourtcen and 


largest femal 


by hunters 


winter Lee 


that the largest 


fisher he has ever seen in 


me-half pounds, while the weighed six 
ind one-halt pounds 
male 


About two-thirds of the specimens examined at 


Only 


having 


have carried porcupine 


quills 


ifteen percent of the females showed evidence of 


ittacked a por Coulter tat 


barbed quills, so damaging to other mammal 


uy ink 


Apparently, D1 


yave ltettle or no effece on the fisher for 


More 


Spx cimens 


some reason Not 
been counted in 


skin 


heen found lec} in 


t known than a hundred have 
many of them lying between the 


body flesh 


ome 


ind the They also have 


or lodged against bones, still with no 


t inflammation or harmful effects 
I he { 


tough and crafty fighter of the wilderness 1 
nurely immune 


not 


however H« does On rare OCCASIONS 


or June-July, 193; 


indeed, are the photographs 


of this usually nocturnal 


animalinits natural habitat 
Ihe 
Maine has 


yoars 


ran pe iN ( in 
five 
a} 

Vu 


as 


extended trom a small 


northwestern area over neat 
Stat \t 
sixty percent of Main 


\nod th 


riod 


ly all parts of th 
least 


now number 


Cra} } 1 \™ 
to th poy 


supports th animals in good 


increase continues despite a winter 


many parts of the Stat Contrary ilar 


only in contferou 


lependen 


that chis animal dwell 


of tts quirre] 


being found in many great hard 
And studi reveal 
hat por 
quirre| 


ofl Zooloer,s 


Cornell Univer 


points out thatits 
wood areas of th that in 
Maine ; cast 
are cali 

WJ 
partment of Con 
thur H Game Research 


State Cons« 


STACK 


nowshv« upin 


n far more often than 


Hamilton, Jr., Professor 


rvation 


Cook Inv tivatof}l 


rvation Department, conducting an 


tudy in that State, 1 porte that the fisher has increased 


notably in the Adirondack Mountain region during 


I cnt ycatl 


They point out that during the 194 the spect 


ran to extend its range from the mountainous country to 


yutlying area They timate the pr nt population 


al hetween S000 an 1000 individual or perhay oul 


four times that of twenty years ago Hamilton and 


fisher might 
tal li he fan 


They point out that thet 


Cook now feel that th through a program 


# re-stocking, be 1 uitabl 
Catskill Mountain 


areas Ol 


part f the 
wild 


sufficient ize tO upport i jarye numl 


inimals in that vast area 


The situation is about the same in th 


\ 


MmountamMou 


regions of New Hampshire and Vermont, and rything 


possible 1s being de assist the remarkabl 


Reports from outhern Canada at 


ouraging Ih 


trong in Ontario Ant | 


woot) 
Department of Li and borest le 


Why 


ading 


lid the fisher rise from the very brink 


tion and rapidly increase to its present number 


ived? Has 


favorandle? Or are 


the protection it hast habitat change 


COMM there natural 


mor 


VOlV imilar to those ( } 


yrou 


and several , Ie 4 in 


= 2 


$23 


hare 


Nature 


now shoe 


ither of many 





By SIMONE DARO 
GOSSNER 


10 P.M., June 15 
9P.M., July 1 
8 P.M., July 15 


*& 1%? MAGNITUDE 
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To use this map hold it before youina vertical position map which is the point overhead, will be seen the con- 
and turn it until the direction of the compass that you wish stellations visible in that part of the heavens. Times given 
to face is at the bottom Then, below the center of the are for Local Standard Time ? 7 2 


Build a Simple Telescope (D) 


MOOD REFRACTING lescop id to | fairly ex lan al bird iit hall al ude a terrestria 
pensis bec: ( manufactur u ic] ver » of this 


ate cnginecring al } nstru VI I ‘ ny | op n ts a system of lenses 
the hands of a serious amateut \ simplest n f ( the objective 


hours of deep enjoyment. But ou |i 0 look another ort rves ¢ Tae In more elaborate 


sky now and then, without making ‘ on i h ol tive and cyc contain a grout 


building yourself an inexp ‘ enses cl n and | | to improve the 


| 


you might cnyoy 


telescope from cat {hoard cubing 


a cotal cost of about two dollar n general be clas Into two groups 


Before you start out, however, 1 advisable ¢ ( rei ind diverging lenses (see fig. 1] 
familiarize yourself with the different component gard] ir shape, converging (or convex) lenses 


telescoyx and with the function cach on form ) ‘ é K é enter than they are at the 


| { 


that end I shall describe them het he next issu iverging (« oncav lenses, on the contrary 


shall give the specific: an let. instruction at ner at nter than they are at the edges 
: | g 


on how to procure and assem et Ls name indic: a converging lens causes a beam 


to those Nature enthusiasts r t yt t pari | ght t 7 toward a point called the 
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ma 


Fig. 1. Converging lenses: (1) double-convex; (2) plano 

convex; (3) positive meniscus. iverging lenses: (4) 

double-concave; (5) plano-concave; (6) negative menis 
cus 


focus. Similarly, a beam of parallel light passing through 
a diverging lens will appear to diverge from an imaginary 


point called the focus (see fig. 2 


In both cases, th 
distance between the center of the lens and its focus is 


called the focal length 


length is conventionally considered as being negative 


In diverging lenses, the focal 


and is always written with a minus sign preceding it 
The objective of the tele scope 1s the lens located at 
the far end of the instrument; that is, the end that 1 
turned toward the sky. It must be a converging lens 
because the light beams coming from very distant of 
jects are essentially parallel, and must be brought into a 
focus in order to form an image. The objective perform 
When the latter 


looks at an object, the light rays coming from that 


the same function as the human eye 


object are focused on the retina by the eye-lens. Th 
advantage of the telescope objective over the human cy 
is that it has a larger surface and can thus gather mor 
light The light-gathering power of an instrument 1s in 
lirect ratio to the size of its objective A telescope will 
thus enable one to see fainter objects than with th 
naked eye. A plano-convex lens is usually chosen tf a 
single lens is used as objective It causes fewer dis 
tortions than a double-convex one 

The eyepiece is located at the other end of the tel 
scope. As its name indicates, itis the end through which 
the observer will look Phe role of the cyepiece is COM 
parable to that of a magnifying glass. It 1s used to 
enlarge and view the image formed by the objectiv 
The magnifying power of the instrument is equal to th 
quotient of the focal length of the objective divided by 
that of the eyepiece For example if the objective has a 
focal length of 270 millimeters and the eye prec has a 
focal length of 27 mm, the resulting power ts | Phe 
object will be enlarged ten times, which 1s equivalent to 
saying that it will look as if it were at one-tenth it 
real distance. Stars, of course, are so far away that they 
are pin-points of light, and no enlargement will giv 
them any greater siz They only will look mor 
brilliant, and fainter ones will be seen. One sees from 
the above discussion that it 1s possible to vary th 
of the relescope merely by switching eyepiece 

In a terrestrial telescope of simple design 
lens 1s used as the eyepiece. Its distance to the objectiv: 
should be equal to the numerical difference of ther 
respective focal lengths (see fig. 3a This arrangement 
enables the observer to view the image “‘right side uy 


This was also the arrangement adopted by Galileo in hi 


for June-July, 195; 


Fig 2. Left, the path of a light ray through 4 converging 
lens Right the path of a light ray through a diverging 


lens 


\ 


Left, the simple terrestrial (Galilean) telescope 
Right the simple astronomical (inverting) tele 
scope 


Fig. 3a 
Fig. 3b 


original telescope, and is still used in opera glasses. It 
has been abandoned for astronomical telescopes because 
of its narrow field of view 


Nowadays imple astronomical  telescop 


convex lens for an eyepiece This lens is place 


listance from the objective equal to the numeric: 


of their respective focal lengths The image (fig 
an unimportant fact in viewing the 


1 of view 1s larger than in Galileo's version 


In my next article, | shall give detatled specification 


onstructing both a terrestrial and an astronomical 
| 


Clescopn imilar to those d ribed here In the mean 


time, if you are interested in this project, | suggest that 


Iboard 


you begin saving all the card t 


matling tubs on 


and three-quarter inches in diameter, or smaller) that 


ome your way If the lady of the house ob} to this 


clutter, threaten her with plans for grin ling a telescop 


mirror instead That ol I Oo me y that she ts bound 


to give in to the | r evil 


The Sun will reach the summer sol 
11:21 A.M., Eastern Standard Tim 


ir on June 2 


The New Moon will x 
and the moon will be full on June 12 and July 11 


| Qn that dat 


Phe Earth wall be at aphelion on July 3 


it will reach the point in its orbit which ts farthest away 
from the sun 


Ther will be two meteor howe! worth wat hing 


for Draconids on Jun 28, with maximum zenith 
of 12 per hour, and the Delta Aquarids on July 29 


with a maximum zenith rate of 2 rhour. Both night 


{ moon! > a ondits > avor, | to the 


t ‘ | } 
Vation OF metcor \ V l Y al »>Hevin 
ar at the nd of July 


I] be a morning star in June, and an evening 


4 Venus will | an cvening stat in June 


July. Both planets will be poorly placed for obser 


vation during those months, although it may | possible 


to see Venus low in the western sky 


hortly after sunset 
in the latter part of July 

Mars will set in the west about two hours after sunset 
on June 15, one hour after sunset on July 15. On July 23 


{ 22) 
iy 


it will be one-tenth of one degree continued on page 3 





value here may be temporary in a 

N atu re raj idly deve loping field Of course, 
IN THE SCHOOL it should not avoid controversial 

matter any more than it should ert 


By E. LAURENCE PALMER a alla ical 
Value of books 


In his Five Days and an Education 
which, I assume, was never read by 
the committee preparing this ques 


uionnaire, Dallas Lore Sharp presents 


an idea not sug pc sted by the outline 
given. Huis first investment was In a 
j RIQLIIC A I If) 

ar Pork barrel technique book that he bought with funds 


tension Hon tly ( I At } ] ' 
, raised by selling junk He said 


Seam-busters Dulld up until it trations | si \ clevision and get \ 
| Phi books 


investment in was tr 

Pe ey ee tfee| 4 though from other media of ma 
mendously significant, Committing 
y must piv Thu ms to i lieve that , 
me to DOOKS as One oft lif rich re 
of th pring and 
our and confirming me in my 
ummer of the yeat Incom 


Gradu 


lOV ot th out-ot door ‘ Dy om 
{ 


orts has »| mad j } 
olemn laying on of han lo bring 


aving that th \ ‘ 
oy and a book together ts to mak 
a iu thonnait . 
; a match heaven; ; tO caus 
nine tcl 
him with all his earthly goods that 
hook to endow ts to leave him tn 

umm chool many of u }™ , 
tellectually happy ever after Hx 


is that hortly 


vhom you has org write In | | 
Reading a book ts a mort 


business than the writing of 
contract ought not to b 
Way hay 1 
into lightly, but riously 
quallitl 
. ' : worse, till death do us 
wholly unknown to you abl } 1 am 
{ him fora { uggestion that 


; ven fe { ake of a grant of 
which ts completel book for by high school h st ma , 


ou recommels 


\ | annot cven want to re Lug 
\ prot ional or hould be worth owning. shoul 


rmanization of w you have been curate and authoritative houl 


| ( valuation of a book to a sterco 
| 
tvix eri 1 of self-evident 
i member for om lecad writ wholesome fait rrammMatical yh onsiderattor =i 
ee. - Unk 
' vali and ci t a day nless ; 
that owe are king the benefit of p ead, printed well on good ilu ind call it a da ' 
' hook changes us, or confirms us 1n 
ome way, it has little value and 


your highly valued opinion about Al well illustrat n COO 


th riterta that should be used in nyethy | i nature that it 
lecting supplementary reading ma will enrich ust hool 
? to you. Whocan say what the valuc 


what it may do to me it may not do 


tertals for intellectually gifted high coul 
of a book may be? Certainly not a 


grout that once fatled to protest the 


hool scudent They add that an any book worthy 


immediat reply 1 ntial | professional group should automats 


suse they have been assured illy have to have these character 


rant: Of $1000 upon completi What | cannot understand ts why 


ly Another | ie any 


validity of a study made by one of 
its members who asked in a question 
lall When one insect cats an 


rwyanization with a 


th tu id 
hould ¢ other 1s it harmful or injurious? 


that a professional gre F Dec lollars to giv iwas 


:' ‘ v1 Pp p is 1S that 
nmcourape { ny cv 1 Age ice) any prouy ompl tiny ‘ Th tragi part ol ull th - si 
{ cK CC anything 
ndertake rese: Li whi tudy admit that som w persons sccm to 


1} 


I I bor | 
may De finance y such groups as th F { hav tunny about it all 


National Science Foundation Ve « worl When I officially retired from my 


Ironically enough. ch ofk | ponsoring position on the faculty at Cornell 


] 1 
nerous financial supporce for nel udy will mak 


five years ago, to devote my time to 
ous projects com © ver realiz ortcomin more concentrated Constructive work 


noome tax are bein al u ma William Vinal wrote telling me what 


port a generous numl Bur | i) think that t a j a snare and delusion retirement might 
project 1 would sugg ‘ ari, rather ridiculou m He was right Subsequent: to 
von in timing another ye: \ book, firse of all, should have ; my Cornell retirement | retired from 

the National Waldlife Federation 


ro be spared a nervou akd messag It should not merely dupli 
Since that time I have never been so 


Do not get me wrong on thi am al what 1 avatlabl in other 


1 1 todd } {] { . ‘ 
favor of generous support of we 1] hook It should be avatiable at usy in my life I hardly dare recir 


thought-out valid projects but when reasonab!l price and may well and from anything else for fear that re 


i group writes that they have been adequately levelop some one facet 


ncouraged to undertake unnamed of a ficld of human knowledge that and I just cannot take that without 


irement will mean more acceleration 


activities CoO be supp rted in part by is integrated with what other books busting out at the scams 


my mcome tax lam, to say the least have done or may do. Of course, it Some-day | hope to have tume to 


" 
‘ 


liscurbed hould be up-to-date n though it fo some of the many things I retired 
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to do. When that tume comes I as 
sure you I will not put much time on 
hiling out questionnaires to help in 
undefined studies being supported, in 
part at least, by income taxes that I 
have to pay whether I like them or 
not \ 
support needed public 


reasonable income tax to 
projects 1s 
wholly sound An intelligent in 
quiry into what constitutes a good 
book is entirely worthy, but if next 
year | get another questionnaire 
sponsored by a group that has been 
encouraged to seck financial support 
of Federal funds at the time when | 
am forced to help fill the Federal 
coffers, | am afraid I will “‘bust a 
seam’' unless the whole program for 
1958 1s better than the one | am 


xperiencing in 1957 *¢ 


We Can Help 

By JANE HUTCHINSON 

PHE Vacation season approaches 
A and people seck a refreshing 
Nature, it seems timely to 
mention ways by which we may pr 


lose of 


vent many needless casualties to our 
wildlife. No special legislation must 
he fought for, no special knowledge 
is required, and little 


W< need only the desire 


effort needed 
that we and 
always have the 


our children may 


pleasure, as we wander in the woods 
and fields and mountains, of seeing 
some of the wild creatures that mak« 
Ordinary 


those plac es fascinating 


people like you and me can help 
Here 1s how 
When we camp or live in areas 


skunks 


fOXxes, 


where woodchucks, rac 


Oons squirrels and 
likely to he 


is almost anywhere 


chip 
munks = are which 


actually wash 


all empty food cans before you get 
rid of them. Use a vegetable brush 
if necessary, and wash thoroughly 
removing both food and odor SCV 
eral umes we have pulled a tin can 
or glass jar from the head of a wood 


skunk that had 


trying to get at the food remnants 


chuck or a been 


in an container Certain 
leath 


by suffocation and starvation 


empty 
either by some predator, or 
faces 
animals thus trapped 

You can help in another way, 
cut the lids completely off cans. One 
evening last summer we heard an 
unusual noise at our bird and mam 
a clanking 


mal feeding tray tinny 


sort of noise. We found a raccoon 
its right front foot caught in a tin 
can, the lid of 


partly cut and had been pushed down 


which was only 


into the can betore disposal SINC 


this particular animal was somewhat 


friendly, it was possible, after a 


couple of days, to remove the can 
but only at the cost of rather badly 
lacerated toes. But the final result 


was serious. The animal reappeared 


after a long absence with only a 


stump where its right foot should 


have been. And a raccoon without 
both front feet is really hand apped 
It has no thumbs, only fingers which 
must have resistance opposite them 
if they are successful in picking up 
food. This animal pushes one front 


foot toward the opposite foot to 


pick up something, while we us 
four fingers with the thumb pushing 
toward them 

A fine 
disposal 1s one that a troop of Boy 


Ne Ww 


on its Camping excursions 


slogan dealing with can 
York ul 
Burn 


General adoption 


Scouts in Endwell 


Bash and Bury 

of this policy may be too much to 

expect. But you can spread the word 
Personalities 

Congress Lr 

Archur H. Compton, noted scientist 


By resolution of 


has been re-elected for a six year term 
Board of Regent th 
Insuutution also at 
pointed to the Board is Dr. John 
Nicholas Brown of Providence, R.1 

an authority on cultural and busin 

matters Cc. R 
president of the 


on the 


Smithsonian 


Gutermuth, vi 
Wildlife Manag 
of Washington, D.¢ 
received the Wildlife Aldo 
Leopold Memorial Award for di 
uinguished 


ment Instiruce 
SOCIETY § 
service to wildlife con 
twenty-second 
American Wildlife Conferenc 
Frank G. Ash 


forty-two yeat 


servation during the 
North 
in Washington 

brook veteran of 
oft Federal 
the wildlife 


service as a biologist in 
research branch of cl 

Fish and Game Service, retired carly 
in 1957 


Interior 


Assistant Secretary of th 
Ross | Lefiles 
the appointment of Robert H 


aAnnNOuUune 

John 
son, assistant Fish 
and Waldlife 1955 and 
formerly prominent in New England 


director of th 
Service since 
conservation activities, as special 


assistant to the Commissioner f 


Fish and Wildlife 


World Day for Animals 


Word comes from E. Clifford Pratt 
ot 54 Fag Road foronto 18 
Canada, that World Day for Animals 
October 4, 1957 
also known as St 


Animals 


will be observed 
This occasion 1s 


Francis Day for 


SHANTY BOAT 
CRUISES 


A novel holiday 
afloat—cruising Inland 
through the tropical Everglades country 


ne week 


Capt. Jim Nisbet 
APB-L. Ft Myers. f 
Our Seventh Year 
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THE Nature CAMERA 


By EDNA HOFFMAN EVANS 


hoa cam 


judging 


Color-time 


is here again ion the other 
night, and th 


events that happened there were the 
immediate motivation for thi par 


ticular “Nature Camera ection 


4 second, more gencral motivation 

ulted from a look at the calendar 
ummer vacation time ts approach 
inp and that mcans more peo} Je will 
be taking more pictures in the next 


w weck 


w scem ol 


picture ol new 
LCUIVICL 

ts they will want to rem 

njoy long after vacation time 1 
vel Many of thos 


yraphers will be using color film 


vacation pho 
In thi ection | want to try to 


ombine several different ideas. Th 

main, revolve around 
What makes a good 
\ ha h I 


used to the best advantage? 


{ 


idea in the 

thr question 
picture? hnique 

How can one yet the best results 

from color photography? 

What 


picture? By 


lo tackle the first question 
make a 


picture I mean a color slide or 


good color 


tran parency thatis be »t een through 
a vicewc! or by projection on a 
creen. Color print picture in 
the more usual sense can be mad 
from these transparencies if the 


oOwnlct oad ir 

Let us return to the first motiva 
fron name ly th amcfa lul 
lide judging session There wer 
three sets of slides to be judged that 
night Qne set was to go to an 
inter-club contest The subject mat 
ter was unlimited any good color 
slide could be considered and six 
were to be chosen from a group of 
more than fifty entries 

Ihe final results were two land 
scapes one tabletop arrangement 
one sull life, one pattern shot, and 
one shot that depended solely on 
colored lighting ona cut ylass per 


fume bortl 


People differ 


The comments of the Committee as 
they determined the in out 


and ‘“‘hold 


sclections were interest 


328 


Aavaln 

many time 

lifferent like 

pictur that aj als to one 


may icavy anoth I Om y let 


| 


move 


Bell and Howell's Monterey 252TA 


8mm turret movie camera 


Ly pite Our wide diverg 
terest th ontest ymmitt 


What 


then, were the featur that thos 


able to decide on six entit 


six shots shared in Common that mad 

us apt on them? 
First, they had gmpa 

omething a 


some arresting aught 


and held our attention T they 


| 


were projected on the screen 


Second, they had snterest Each 


one told a story, created a mood 


sort of aesthern 


ftecling in a way that made it | 


or satistied som 
ter 


than the slides that were rejected 


Third 


them was 


the composition in each of 


good. Lines led into the 


picture, objects were placed some 


where other than dead center, areas 


of bright color were balanced against 
other areas of less brilliant hue, or a 
ontrasting color was introduced to 
give variation. In color shots bal 
ance and contrast are equally (if not 
more) important than they are in 
Besides 


were not 


black-and-white 
all this, the 
cluttered and the 


pictures 
pl tures 
backgrounds 
were not ‘‘busy That is, there 
a lack of distract 
ing detail, a definite and unmistak 


was a simplicity 


able focus on the main subject 
Fourth, the technical quality was 

of the best Each | slide 

proper 


showed 
lighting 


Orrect’ ¢ x posure 


and true color rendition 


Single subjects 


The second batch of slides met the 
ame yardsticks of judgment, with 
factor 


one additional qualifying 


The subject here was water 

and water had to be the main actor 
in the picture. On that basis, sev 
eral good shots of waterfalls were 
reiected because the water was not 
the chief feature A waterfall pi 
ture, the committee decided (un 
less taken so close up that little else 
showed) was really a_ landscap 
Rejected also was a shot of a red 
speedboat, on the grounds that the 
boat, and not the lake it was cruts 
ing on, was the main subject. Like 
wise rejected was a shot of a tree ona 


lake shore 


that the tree 


again the criticism was 
not the water, was the 
chief center of interest 

The most controversial slide was 
one taken by pointing the camera 
directly down from a bridge at the 
blurred reflection in the water below 
That was all it was—just a picture 
of a blurred reflection. But it was a 
picture of water, and it was un 
usual So, while no one liked the 
shot well enough to have it framed 
and hung on the wall at home, it 
went into the contest because it was 


so different 


Artistic freaks 


That quality of being ‘‘different 

brings out another point I want to 
make. Sometimes the salon shots 
or those chosen for contests are not 
"or even ‘‘soul 


precey or scenic 


satisfying.’ Some of them are ar 
tistic freaks chosen actually because 
of their freakishness 

The third set of slides consisted of 


portrait studies. Since, admittedly, 








Binocular Headquarters 


All types and Prices! 


@ Helpful advice from an active 
field) ornithologist, an experi 


enced Miuseum Curator 


© limmmediate answers 


Postpaid 4 Liberal Trades 


Bartlett Hendrichs 


This black-and-white shot illustrates several of the factors the color photog Pittsfield 50-N. Mass. 


rapher should k eep in mind before clic king the shutter Pucun 0748 











ce unto itself, | will noe 

od por 

her tron with cl ni 

In taking our vacation pictur lake up th I ehh f ~ <_- 
this summer we must remember that { \ WO, vet It 

not all of them indeed, very few 

of them will be salon or contest 

thilics In the main they will 

ures for the record. We will 





tures that show our good 


rim pictures of people, place 
things that we want to remember 
pictures to show to our friends when 


vacation days are over. Even so, w gradath nnning F . ' 
will hi bettes picture tO Chyjoy at the bottom with a val Hummingbird Feeder! 


if we ar in mind the four salient and ending with white ; | Observe the graceful actions of huanmmin 


f is ‘areas n rc] l birds i your wd all summer bon Phi 
| { ( pact teres OS A p Valu 

porn ‘ ni} , Vv 1pos! with . . arelully desig d beeder will attract hum 

tron and technical quality Watcrim | | { WO) minvburds to var beeonnae Due to pocul 

" | ‘ , ol «qu ‘ ‘ 

In the effort to further illustra much black nor m wl lass-blowing techniqu Insects can 

} ‘ not enter at snple to to clean 

these points, let us Consider the pli cycorow ' - , ‘ fun to wateh sale deliver roaranteed 

ture used cto tllustrate this section the wide cx ar ; } Instructions enclosed S19 ppd S460 


wry o COD ' yeu 
I took it in both black-and-white rest of th ry, I Dinah I 
4, Dept. N Antonio 9 


ind in) color and ad Can aSli ) » Not much | } Valu x ‘ {\ hot-ie frien ' “ft 
een, the reproduction of the 


and-white print 1s not ve 





fying The color. slid Color balance 
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ran | olor, how 
In the first place, this 1 


that nee | olor to. bring 


ah 


Ic tells a story a humorou uch 
anbrook Institute of Scier 


hope — not n arily Bloomfield Hills, Michigan 
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lo de ! ) Regar {less of the employment 

lamaging all ( forestry offers healthful, interesting, 

how v the ures on the roll varied, and active work in the out 

andscayx cnes, va And v1 hese final word of-doors or in jobs relating to it 

tion shots in general, cannot be s v v a happy Because of the large variety of work 
irbitrarily arranged Nonethel« vacation and ; iccessful pictu included, individuals are able to 
with a little care and artistry, cach taking summer to all pecialize in fields suited to their 


ff these subjects can be presented in interests The pay is adequate, and 
} | 


the best possible way if the carnest the trend is toward higher pay at 


photographer will keep in mind the Draygontlies all levels because of the increasing 


factors that enter into good picture demand for trained men Corre 
Continued from page 3 ; 
taking and good color Composition spondingly, the opportunities for a 


Peyond all other remember the Gradually the flying irfa X person to make the most of his 


| { then stiffen and dry abilities are excellent The long 


following and your vacation shot panda, an 
will not be disappointing unlight glints on his shining wing range value of the work makes it a 
as green darner takes off and fli profession of public service; and 


swiftly and surely across the pond there 1s every reason to pre flict that 


lake tame to Compose, to find the 
t angle and the most satisfactory 
Overnight he has been transformed as Our po} ulation Continues to grow, 


ight A picture worth keeping | 
! 
from a ¢ rawiinyv unac 


val B areaay and e demands on our resources 
Ni) 1wWoO mY’ i¢ 
to a flashing jet of the au become greater, 1t will become more 
c the right nd of film ay , 
fi ever known flight befé it ther vital cach year 
} oor Him tor 
ho right kind nothing he need carn 3 To top it all off, it can be said 
| Ih brand 


hrome Iikta 


ight for out 


From the mom wit al most emphatically that foresters like 
ready, h a COM] { thei | 


or what cu 


Forestry 
try a 


Continued trom 
twenty-fiv 
r with ; u , ay fre Society of American 
a umber estimator, an ters, Mills Building, 17th 
become vi rcs! and Pennsylvania Avenu 
land Manav I \\ ashineton ¢ D ( 


| PATI 


. { 
pul pwoo 


we 
must know how much Beauty 
and what kind of is on th 


| { i 
hall al rhOW le PrOoOwiny 


of your film 


z Continued from page 31¢ 
This final buat i ial 


tly from th V He must ( from natural and trail, near the picnic gro where 


points out that high man-caused and plan whet pecimens have been labelled. For 
| ‘ 1 
and humidity are th when. end how \ cH } those who wish to explore the park 


nemics of color film y tl Il further, several trails branch off th 


tory and during storage b ant w a c uoU ply of loop trail. Perhaps the most popular 


the film 4 arcfully pro whil r and is the summit trail, which continu 
am conditioning. The u , ability ti one and one-half miles to the top of 
his film the same prot > voc Little Monadnock whet on fin 
keeping hi ipply of un or ndustrv are al oun a Majestic panoramic view of 
rolls in th refrigerator umeror vot direcrls yuth New Hampsh re may | 
protects against detertorator ' ai wo bu ak n, its rolling countryside sweeping 
lity 17 use of a knos re of | m toward 3600-foot Mt. Monadnock 


il most KCI\ lover rave found lat ; rest ven mil away 


at or hum 


arkling . . LUC, rf IOs é VM Rhodod ndron Stat Park may |t 
hed by curning west at th 
inction of Rout 12 and 119 
Fitzwilliam, and following th 
it two and one-half mil 
twenty 
ompartmen h ndividual progr In cx VISI hildren und 
aucomobil nor on the ence and res} bil incom 1 fr rhe park opens Jun 
der the back window. Once c aral and ten g ter tl and pending upon weather n 
film has been exposed, it should | nu mpl \ or on isually closes after an early 
fant loped a oon as possibl ix ‘ any torest October foliage display which, som 
posed film should not be left in che ( nstan ou believe, 1s almost as spectacular as 
amera for weeks while the camera ward; thos« CC sition the mid-summer blooming of the 


wer waits for an Opportunity to from $10,000 rhododendron @ ¢ @ 
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Conservation School 
Conservation education courses are 
being offered by the New Jersey 
State School of Conservation through 
summer courses held at Stokes State 
Branchville, New 
Greatest emphasis is placed on con- 


Forest, Jersey 
servation at the sessions to be held 
12-23 with 


respect to this Opportunity may be 


\ugust Information 
obtained by writing to the School 
at Branchville 


Refuge Program 

\ bill for a 10-year program of 
land and water acreage acquisition, 
lesigned to add four million acres to 
the Federal system of waterfowl 
has been introduced in the 
House of Representatives by Rep 
Henry S Reuss ot Wisconsin Rep 


Reuss says that unless Congress acts 


refuges 


now greatly to expand the govern 
ment’s efforts to preserve and restore 
waterfowl habitat, ‘the next genera 
tron may sce no waterfowl to pre 
bill would finance the 
$160 


Serve His 


program estimated to cost 


million by requiring that all federal 
luck stamp receipts and commercial 
arnings from waterfowl refuges be 
ised for the purchase of additional 
refuge acreage, and would increas 
the duck stamp fee from the present 
(WoO follars to three lollars 
You Can Yodel 
According to Magnus | 
1146 Boulder, 
any mountain-lover should be able 
to yodel What is more, asserts Mt 
Bucher Anyone Can Yodel This 


therefore, 1s the title he has given 


Bucher 


Pleasant Colorado 


to an interesting little 20-page book 
dollar 


It seems it 


let, which he offers for one 
to any aspiring yodelet 
largely a question of the proper 


reathing 


Nature Films 
Photo and Film Library, Inc., of 
149 E. 69th Street, New York City 
21, has released the first thirteen 
16mm color films in a series of thirty 
“Secrets of Natur 


the photographic work of Roy Pin 


line entitled 


ney, naturalist These thirteen-min 


ice sound films explore some of Na 


ture’s little-known life in an educa 


tional as well as entertaining manner; 


a list of subjects may be obtained 


from Photo and Film Library, In 
Everest Pak 

Incorporating all the basic features 

# the packs used in the conquest of 

Mec. Everest in 1953, the Himalayan 


MIENTION Nature 


Call- 
the Everest 


Pak Company of Monterey, 
fornia, has 
Scout Pak 


ounces and ts collapsible for storage 


introduced 
It weighs only thirty 
It comes in two sizes and three differ 
ent colors. Full details from Carson 
Roberts, Inc., 8811 Alden Drive, Los 
Angeles 48, California 


Bulletins 

“The Critical Need for Statesman 
ship in Conservation’’ ts a pamphlet 
form reprint of a forthright statement 
presented to the 1956 annual meeting 
of the Recreation Conservation and 
Park Council at Pittsburgh, Pa., by 
Fred Smith, Director of the Council 
of Conservationists, concerning the 
considera 


economic and political 


tions in the conservation batctl 
From the Council of Conservationists 


Inc., 588 Fifth Ave., N.Y. 36 


“Tunas and Tuna Fisheries of th 
World’ ts an annotated bibliography 
by Wilvan G. Van Campen and Earl 
I Hoven 


literature 


listing the important 


of the period 1930-1953 
lealing with tunas and their fishers 
in all parts of the world. Fishert 
Bulletin 111 of the Fish and Waldlit 


45 cents from the Superin 


Washington 


SCV ICE 
tendent of Documents 


25, 

Ihe Problem of Water if.a 3] 
from the 1957 Britan 
Year by Rosco 


writer, and 1 


page re} rint 
br Ok of the 


Fleming, fre 


Nica 
lance 
gently suggests a new national policy 
rning the use of a vital natural 

Obtrainable from 
44 South Clarkston 
Denver 9, Colorado 


Cone 
resource Wate! 
Roscoc Fleming 


Street 
The Timber Supply Situation in 
Robert W. Larson, 1 
Report 12 of th 


Servic Out 


Georgia by 
Re Out 


States Forest 


Forest 
United 
lining the present forest condition 
and problems in Georgia, the South 
largest producer ot pul pwood and 
lumber. Fifty-two pages and color 
cent from. th 


W a hington P ate 
The Sterra Clul A Handbook 


fourth printing, is th 


a Clul th 
} 


ma} DP) 
Document 


now in its 
tory of the Siet 
of its mem 
how they have develop 
words of David R 
The last edition of the 


printed in 


I 
{ 


cipal activits 
in) 

Brower, its editor 
Handbook 


was 1955; this edition 


adds several new chapters about th 
national activities and 


Sierra Clul 

its role in Conservation, and includ 
a 16-page section of Ansel Adam 
photographs. It 1s $1.00, from the 


Sierra Club, San Francisco. 
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Th h roket al one night. It wa 
Continued from page 294 : 


sd 
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think « he dam ; f } nil 
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natural pillway 
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new cours lown { +} ‘ " 
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but an invisi! 
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x for th 
iy when w 


nol 


that I 
month 
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Nature AND THE MICROSCOPE 


By JULIAN D. CORRINGTON 


of animals 


tomary 


Paramecium 


to know 

ufficiently 

Thu no Cone would 
of learning birds only as to 

their family or genus, and the ad 
vanced bird watcher prides himself 
on his ability to distunyuish the morc 
iifficule kinds those with closely 
similar pattern or Coloration Thi 
is truc also of fishe amphibian 
report and the more conspicuou 
mammal Ihe butterfly and moth 
ollector cz rattic olf the 
names of his pinned specimens; your 
onchologise friend can run through 
the names of his shells with case 
When it come 


domy fairly well if we 


to beetles, most of u 
fecl we are 
an identify the family That 
a staphylinid or ‘Here's a chry 
omelid,’’ we say 

In the case of most invertebrat 
below mollusks, we will settle for 


the yrencric name and 


pay no atten 
tion to either family on the one hand 
on the other lo the ay 


rage ficld student, all 


of Spec 
earthworm 
are Lumbricus, tor that 1s the one h 
tudicd In laboratory Wi take A 
course in general zoology and arm 
Hydra, Obelia, and 


ome to regard 


Planaria, and 
thi | Pyoation 
in the same way that we treat peck 
Notably is thi 


mony ertebrat 


oom the protozoa for mm 
never sec more than a sing 
from any on yonu 
amebas alike All parame 
| rou cal ] tite) 
Known 
unicellular organism 
No on i Cal] 
luctory cour 


Olle pe | rwlog 


C1tig CX Pos 


| arameccium 


Intro 


} 


ship wath thi 
Ic so happens that 


ects 1 also at 


lemonstrat 


{ 


which to 

lifferent kin in th 

there are different 
the genus De 


mus 


mcr 
with 

which 

mic la 
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Subphylum Ciliophora and 


Ciliatea or Cultata ( last two 


corre ponding to the well-known 


older term, Infusoria. Cuiliates are 
next divided into either the Sul 
lass Protociliatia, in which there ar 
two to many nuclei, all of th ime 


kind as 


Euciliatia 


in Opalina, or the Subcla 


members of which hav 
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two kinds of nuclei, macro- and 


micro a in Paramecium Next 
come the orders, and in the Order 
Holotricha, th 


ciliation occurs all over th body 


Holotrichida or 


and all the cilia are approximately 
of the same length There are a 
number of other orders in which the 
members have specialized cilia, not 


uniformly distributed. Paramecium 
1 a holotri h and as it ha a yto 
tome (mouth ) located tna peristom 
oral groove provided with 
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The four most common species of 
Paramec ium multimicronu 
cleatum, 200-350; four or more very 
small vesicular micronuclei, visible 
only in well stained specimens; 3 or 
more contractile vacuoles. B. P. cau 
datum, 180-300u, slightly more 
pointed posteriorly than P. mult, 
micronucleatum or P. aurelia one 
compact micronucleus which is in a 
pocket in the macronucleus and which 
can easily be stained with methyl! 
green; two contractile vacuoles 
C. P. aurelia, 120-180u, quite rounded 
posteriorly; two very small vesicular 
micronuclei visible only in well stained 
specimens; two contractile vacuoles 

P. bursaria, 100-150u, cell Flat 
tened, truncated anteriorly; single 
compact micronucleus; numerous 200 
chlorellae which make the organism 
appear green. E. Cross section of any 
of the three organisms shown in A, B 
and C taken through the middle of the 
oral groove. c. cytostome; cv, con 
tractile vacuole; e, food vacuole 
emptying through the anal spot; fv 
food vacuole; g, gullet; m, micro 
nucleus; M, macronucleus; t, tricho 
cysts; z zoochlorellae (A-D, after 
Wenrich). Reprinted from Jahn & 
Jahn H ww to Kn Ww the Protoz 1d 
through the courtesy of the authors 


and the Wm. C. Brown Co Dubuque 
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end bluntly rounded narrowing a 
bit behind, then expanded to the 
widest extent just beyond the middle, 
thence tapering to a more pointed 


posterior extremity 


Species descriptions 


P. aurelia is much the smallest of 
the three. It is less than 180 micra 
in length and is rounded at the rear 
end, with two contractile vacuoles, 
with radiating canals, and two com 
pact micronuclei, one of which ts 
embedded in a depression of the very 
large macronucleus 

The other two species of this ty yx 
are the largest of the genus 
300 micra in length Pr 
200-260 micra) is the one most 


up to 


caudatum 


commonly studied. If paramecium 
cultures are ordered from a supply 
house, it 1s usually this spectes that 
is sent for general study. It is some 
what more pointed posteriorly than 
multimicronucleatum, has two. con 
tractile vacuoles, with radiating 
canals, and a single, relatively con 
spicuous, Compact micronucleus, in 
dented in) the macronucleus P 
multimicronucleatum, as the name in 
dicates, has a larger number of micro 
sometimes 


more The sc are describe { aS vesi 


nucle1, Commonly four 
wlar, Contrasting with the usual solid 
or compact form, and indicating 
that they appear largely empty (ress 
cle, bladder This species has gen 
erally three and not infrequently 
more, up to seven, contractile vacu 
les, cach with canals The micro 
nucler cannot | con in living 
animal: as a rulk but arc brought 
out by staining with methyl green 

Paramecium bursaria, from which 
the second grout takes its name, ha 
a cell hap like that of animals in 
the venus Bursarita and I yreen in 
olor, duc presence of numet 


ous zoocl I, These are minut 


green algac that liv ymbrotically 


within th loplasm and contain 


hlorophyll manufacture Cat 
bohydrat heing tran 


ferred to the protozoan partner, from 


which the algae r Ive protection 


and also transportation to pla 
where light ts avatlabl P. bursaria 
ha two contra t1] Vacuolk with 
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{ form at both 
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woodruffi ranges from 150 to 210 
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sage-shaped macronucleus, a sing] 


compact micronucleus, and only onc 
contractile vacuole, central tn post 
tion, slow in operation, and without 
canals Pr 


species, 7O to 100 micra, oval in 


trichum 1s the smallest 


shape, with two contractile vacuoles 
that are without canals, and ot 
compact micronucleus All specs 
of the genus are found in fresh water 
except v0dru ffi 
brackish water 


which occurs in 
P. calkinsi 1s found 


in both fresh and brackish waters 


Trichocysts carrot-shaped 


All) paramecita have trichocyst 
lying beneath the pellicle (¢ th 
illustration), which are carroc-shaped 
when 


ejected become long threads or rods 


in the living animal, but 


Their function ts unknown. It has 
been suggested that they ward off 
predators or that they an hor th 
animal while itis feeding on bacteria 
Che Jahns describe a very interesting 
staining procedure for demonstration 
of both trichocysts and cilia lo 
several drops of a rich paramecium 
culcure on a slide add one small droy 
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be sold at only *1 each? 


De-Luxe Cloth Edition $1.95 Each 


HE six extraordinary books 

shown on this page repre- 
sent a precedent-breaking value. 

Each has 112 to 150 superb 
color plates, accurate to the most 
minute detail. The text has been 
prepared by the country’s out- 
standing naturalists to help you 
identify, understand, and enjoy 
the varying aspects of nature's 
big show. 


Why the price is so low 


These nature guides have been 
made as beautiful as the most mod- 
ern methods of color engraving and 
printing could insure. The reason for 
their enormous value is simply the 
huge size of the printings—made pos- 
sible by the enthusiasm of the Amer- 
ican book-buying and nature-loving 
public. With a normal first edition 
of 10,000 copies, these books would 
retail at froma $3 to $5 per copy. But 
the 75,000-100,000 printing of each 
book lowered the unit cost to a point 
at which the publishers were able to 
employ the highest standards and 
yet produce these books for as little 


as $1. 


Tributes from experts 


Golden Nature Guides have been 
in wide demand among such organ- 
izations as the National Audubon 
Society, the Boy and Girl Scouts of 
America, museums and schools. Crit- 
ics and experts have acclaimed these 
books as the finest nature guides ever 


published. Here are a few of their 
tributes: 


‘Birds is one of the finest introduc- 
tions to bird study in many years.” 
—National Audubon Society 


“Stare is by far the best guide to 
the constellations in existence.”-— 
Howard Papers 


“Surely there has never been a better 
book on Insects at the price.”’--E. 8. 
Thomas, Ohio Stale Museum 


“Flowers is a wonderfully helpful aid 
to beginners.’’—-Farida ley, Ameri- 
can Museum of Natural History. 


“Trees is accurate and superlative.” 
—R. W. Burnett, University of [Minods. 


Each of these lovely pocket-size 
volumes is printed in four colors 
throughout, firmly bound in heavy 
laminated paper covers. Each is a 
book that brings you impeccably ac- 
curate information. 


An excellent value 


You have to see the books for 
yourself to realize what a stunning 
value they are. Ask for them at your 
bookseller’s. Or attached 
coupon. If you're not 100% de- 
lighted, return the book or books 
within 10 days for refund. If you do 
not wish to mutilate your magazine, 
simply write American Nature As- 
sociation, 1214 Sixteenth St., N.W., 
Washington 6, D.C. 


use the 


BH Golden Nature Guides are also 
available in a de-luxe cloth edition 
at $1.50 each. 
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128 silhouettes, range maps. Endorsed by Audubon 
Society. By Dr. H. 8. Zim and Dr. 1. N. Gabrielaon 
Illus. by J. G. Irving 

STARS. A guide to the constellations, sun, moon 
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stellation maps. By Dr. Herbert S. Zim and Dr 
Robert H. Baker. Pictures by James Gordon Irving 
FLOWERS. 134 paintings, arranged by color for 
quick reference, sahow 200 common wild flowers 
tange maps. By Dr. H.S.Zim and Dr. A.C. Martin 
Illustrated by Rudolf Freund 

INSECTS. 225 species in full-color. Habitat 
tures, structure diagrams, range maps. By Dr. H.S 
Zim and Dr. Clarence Cottam. Pictures by James 
Gordon Irving. 
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Over 100 full-color plates 
and Dr, Alexander C. Martin 
and Sy Barlowe. 

REPTILES AND AMPHIBIANS. Full color paint- 
ings identify 212 species. Range maps, family trees 
By Dr. Herbert 8. Zim and Dr, H. M. Smith, Illus 
trated by J. G. Irving. 

MAMMALS. 218 mammals in full-color. Clear, 
concise text on each with range maps and family 
trees. By Dr. Herbert S. Zim and Dr. Donald Hoff- 
meister. Illustrated by James Gordon Irving 
SEASHORES. Over 475 marine subjects in full 
color. Shells, Sea Plants, Shore Birds, and other 
natural features of American Coasts. By Dr. Her- 
bert S. Zim and Dr. Lester Ingle. I[llastrated by 
Dorothea and Sy Barlowe 


Leaf-shape Key identifies 150 species 
By Dr. Herbert 8. Zim 
Pictures by Dorothea 
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The Baron wanted him shot, 


“You,” said the suavely arrogant young 
baron in the blue and silver Generalstab 
uniform, “‘are a British spy. And,” pointing 
his hand like a pistol, “you know what 
that means.” 

What it meant was that the most daring 
correspondent of his day, counting on 
America’s i914 neutrality, had wandered 
too far behind German lines. And made a 
new acquaintance who was now politely 
insisting on having him shot. 

But 24 hours later, Richard Harding Davis 
nonchalantly rode back to Brussels in a 
German general’s limousine. 

By that time, Davis had become an ex- 
perienced hand at getting out of tight spots. 
It was, after all, his sixth war. And as early 
as his third, he had been officially com- 
mended for cool courage and offered a 
commission. His admirer: Colonel Theodore 


Roosevelt of the Rough Riders. 

Novelist, playwright, reporter, world- 
traveller, Richard Harding Davis was the 
idol of his generation. And his clear-headed 
adventurousness, his love of fair play, 
would have made him one today. For 
America’s strength as a nation is built on 
just such personal qualities. 

And America’s Savings Bonds are literal- 
ly backed by them. It is the courage and 
character of 170 million Americans that 
make these Bonds the world’s finest guar- 
antee of sec urity. 

For in U.S. Savings Bonds your principal 
is guaranteed safe, to any amount— and your 
rate of interest guaranteed sure—by the 
greatest nation on earth. Buy U.S. Savings 
Bonds regularly where you bank or through 
the Payroll Savings Plan where you work. 
And hold on to them. 
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